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Chapter  1 
In t r o du ct i o n  and L i t e r a t u r e  Review 
language "
I t  i s  now w i d e l y  a c c e p t e d  t h a t  t h e  c e r e b r a l
hemispheres of  the m a j o r i t y  of  i n t a c t  adu l t  humans d i f f e r  
in th e  funct ions  which they o p t im a l l y  perform.  The 
d i f f e r e n c e  is c l e a r e s t  f o r  language and t h i s  was the
d i s p a r i t y  f i r s t  noted.
Dax ( 1 8 3 6 )  r e p o r t e d  t h a t  aph as ia  was t y p i c a l  1 y 
assoc iated  wi th i n j u r y  to  the  1 e f t  cerebra l  hemisphere,  
and Broca (1 8 6 5 )  i n d e p e n d e n t l y  came t o  t h e  same
conc lus ion ,  l o c a l i z i n g  motor aphasia in th e  p o s t e r i o r
t h i r d  o f  th e  1 e f t  f r o n t a l  gyrus (Broca's  a r e a ) .  In 1874,  
W e r n i c k e ,  a ga i n  on t h e  b a s i s  o f  c e r e b r a l  l e s i o n s ,  
s u g ge s t e d  t h e  p o s t e r i o r  t h i r d  o f  t h e  l e f t  s u p e r i o r  
temporal  gyrus (Wernicke's a rea)  as the c e nt e r  f o r  the  
comprehension of  spoken language.  In a d d i t i o n ,  Broca 
recognized t h a t  in c e r t a i n  1 e f t  handed p a t i e n t s ,  aphasia 
r e s u l t e d  from damage to  the  r i g h t  hemisphere,  as did 
Jackson ( 1 8 6 8 ) .
These and subsequent f in d in g s  led to  the view t h a t  in 
r i g h t  handed people,  language was l o c a l i z e d  in the l e f t  
hemisphere,  whereas in l e f t  handers I t  was l o c a l i z e d  in 
the r i g h t  hemisphere. I t  is now c l e a r  t h a t  t h i s  is not 
the case [ E t t l i n g e r  et  a l . ( 1956) ,  l e s io n  s t ud i es ;  Wada
and Rasmussen (1 960 ) ,  i n j e c t i o n s  of  sodium amytal in to  the  
c a r t o I d  a r t e r y ;  M i l n e r  et  a 1 . ( 1 9 6 3 ) ,  sodium a m y t a l ;
Hecaen and P i e r c y  ( 1 9 5 6 ) ,  f o c a l  e p i l e p s y  s t u d i e s ;  Hecaen 
and D e A j u r 1aguer r a  ( 1 9 6 4 ) ,  l e s i o n  s t u d i e s  o f  l e f t  handed 
s u b j e c t s ;  and Rober t s  ( 1 9 6 9 ) ,  l i t e r a t u r e  r e v i e w ] .  These
c l i n i c a l  s t u d i e s  i n d i c a t e  t h a t  ove r  90% o f  r i g h t  handers 
a r e  l e f t  h e m i s p h e r e  d o m i n a n t  f o r  l a n g u a g e ,  and t h a t  
between 60% and 70% o f  l e f t  handers and amb i dex t r ous
p a t i e n t s  are a l s o  l e f t  hemi sphered f o r  l anguage.  For  t he
r e ma i n d e r ,  l anguage i s  l o c a l i z e d  e i t h e r  i n  t h e  r i g h t
h e m i s p h e r e ,  o r  i s  b i l a t e r a l l y  r e p r e s e n t e d .  These
percen t ages  a p p l y  t o  p a t i e n t s  w i t h  no r ecor ded  h i s t o r y  o f
e a r l y  l e f t  hemi sphere damage. In cases where t h e r e  i s  
such a h i s t o r y ,  a s h i f t  o f  l a n g u a g e  t o  t h e  r i g h t
hemi sphere i s  l i k e l y .  However ,  s i n c e  t he  p o p u l a t i o n s  i n  
t h e s e  s t u d i e s  were  c l i n i c a l l y  b r a i n  damaged,  i t  i s
p o s s i b l e  t h a t  t h e  pe r cen t ages  w i t h  r i g h t  hemi sphere or  
b i l a t e r a l  l anguage are e l e v a t e d  r e l a t i v e  t o  a " n o r ma l "  
p o p u l a t i o n .  Th i s  may be e s p e c i a l l y  t he  case f o r  t he  l e f t  
handers and t h e  a mb i d e x t r o u s .
In d i c h o t i c  l i s t e n i n g  t a s k s  t h e  s u b j e c t  r e c e i v e s ,  t o  
d i f f e r e n t  e a r s ,  s i m u l t a n e o u s  compet i ng  messages whi ch are 
p l ayed  v i a  s t e r e o  headphones.  The s u b j e c t  i s  r e q u i r e d  t o  
r e c a l l  o r  r e p o r t  what  has been p r e s e n t e d .  P h y s i o l o g i c a l  
ev i dence  i n d i c a t e s  t h a t  t he  sensory  pathways are s u p e r i o r  
be t ween  an e a r  and t h e  c o n t r a l a t e r a l  h e m i s p h e r e .  
Co n s e q u en t l y ,  ear  d i f f e r e n c e s  i n  t he  number o f  i t ems 
c o r r e c t l y  r e p o r t e d  are  u s u a l l y  i n t e r p r e t e d  as r e f l e c t i n g  
d i f f e r e n c e s  i n  h e mi s p h e r i c  competence.
Ki mur a  ( 19 6 1 a )  d i c h o t i c a l l y  p r e s e n t e d  d i g i t s  t o  
p a t i e n t s  w i t h  l e f t  and r i g h t  t empor a l  l obe  l e s i o n s .  She 
f ound t h a t  t hose  w i t h  l e f t  t empor a l  l e s i o n s  r e p o r t e d  f ewer  
c o r r e c t  t han  t h e  r i g h t  t empor a l  g r oup ,  and t h a t  a f t e r  an 
o p e r a t i o n  on t h e  a f f e c t e d  l o b e ,  t h e  d i f f e r e n c e  was
i n c r e a s e d ,  i . e . ,  scores  f e l l  s i g n i f i c a n t l y  f o r  removal  o f  
p a r t  o f  t he  l e f t  t empor a l  l o b e ,  but  not  f o r  an analogous
i n t e r v e n t i o n  on t h e  r i g h t .  A l s o ,  pre o p e r a t i v e l y ,  d i g i t s  
p r es en t ed  t o  t h e  r i g h t  ear  were more a c c u r a t e l y  r e p o r t e d  
by both  p a t i e n t  g r oups .  Th i s  r i g h t  ear  e f f e c t  was
c o n f i r me d  f o r  normal  s u b j e c t s  ( K i mur a ,  1961b) .  I n t he
p a t i e n t s ,  a s od i um a my t a l  t e s t  o f  l a n g u a g e  l o c u s
s i g n i f i c a n t l y  p r e d i c t e d  t he  s u p e r i o r  ear  f o r  both l e f t  and 
r i g h t  hemi sphere l anguage domi nant  s u b j e c t s .
Cu r r y  (1967)  r e p o r t e d  r i g h t  ear  s u p e r i o r i t y  f o r  r ea l  
o r  nonsense words f o r  h i s  r i g h t  handed s u b j e c t s ,  but  o n l y  
r e a l  word r i g h t  ear  s u p e r i o r i t y  f o r  h i s  l e f t  handed 
s u b j e c t s .  Z u r i f  and Bryden (1969)  f ound a r i g h t  ear  
s u p e r i o r i t y  f o r  d i g i t  r e p o r t  f o r  r i g h t  h a n d e r s  and 
n o n - f a m i l i a l  l e f t  hander s ,  bu t  no d i f f e r e n c e  f o r  f a m i l i a l  
l e f t  handers .
Satz e t  al  ( 1 967) found t h a t  on t e s t s  o f  manual
s t r e n g t h  and d e x t e r i t y ,  s e l f  c l a s s i f i e d  " l e f t  handers"
were a hete rogeneous  g r oup ,  showing l e f t ,  r i g h t  o r  no hand 
s u p e r i o r i t y  on t h e  manual  t a s k s .  The " r i g h t  h a n d e r s , "  by 
c o n t r a s t ,  scored b e t t e r  on t he  m a j o r i t y  o f  t a s k s  w i t h
t h e i r  r i g h t  hand.  On t h e  d i c h o t i c  l i s t e n i n g  t a s k ,  t he
r i g h t  ear  gave b e t t e r  scores  f o r  t he  m a j o r i t y  o f  " r i g h t  
h a n d e r s , "  and f o r  t h e  m a j o r i t y  o f  " l e f t  handers"  who were 
c l a s s i f i e d  as r i g h t  handed o r  amb i dex t r ous  on t he  bas i s  o f  
manual  t e s t s .  However ,  o f  t h e  s t r o n g l y  l e f t  handed " l e f t  
h a n d e r s , "  around 60% were r i g h t  ear  s u p e r i o r  and 40% l e f t  
ear  s u p e r i o r .
In summary,  d i c h o t i c  l i s t e n i n g  expe r i men t s  are good,  
b u t  no t  p e r f e c t ,  p r e d i c t o r s  o f  h e m i s p h e r i c  l a n g u a g e  
dominance as measured by t h e  sodium amytal  t e s t .  Normal 
s u b j e c t s  when d i c h o t i c a l l y  p r esen t ed  l anguage s t i m u l i  t end 
t o  show r i g h t  ear  ( t h e r e f o r e  l e f t  hemi sphere)  s u p e r i o r i t y .
V
The r e s u l t s  are more c l e a r  cu t  f o r  r i g h t  handers  t han  f o r  
l e f t  handers ,  w i t h  f a m i l i a l  l e f t  handers g i v i n g  a more 
ba l anced d i s t r i b u t i o n  o f  ear  s u p e r i o r i t y .
V i s ua l  s t i m u l i  may be s e l e c t i v e l y  d i r e c t e d  t o  a 
p a r t i c u l a r  c e r e b r a l  hemi sphere by b r i e f l y  p r e s e n t i n g  a 
s t i m u l u s  i n  a p r e c i s e  area o f  t he  v i s u a l  f i e l d .  In 
p r a c t i c e ,  t h i s  i s  u s u a l l y  a c c o m p l i s h e d  u s i n g  a 
t a c h i s t o s c o p e .  Wi th t h e  s u b j e c t  f i x a t i n g  on a c e n t r a l  
s p o t ,  s t i m u l i  w h i c h  a r e  f l a s h e d  up a t  s u f f i c i e n t  
d i s p l a c e m e n t s  t o  t h e  l e f t  o r  r i g h t  o f  f i x a t i o n  a r e  
a v a i l a b l e  i n i t i a l l y  o n l y  t o  t h e  c o n t r a l a t e r a l  c e r e b r a l  
hemi sphere .  Th i s  w i l l  be d i scussed  i n  d e t a i l  i n  Chapter  
t wo ,  but  here i t  shou l d  be t aken  t h a t  s t i m u l i  p r esen t ed  i n  
t h e  1 e f t  v i s u a l  f i e l d  (LVF) go i n i t i a l l y  t o  t h e  r i g h t  
hemi sphere f o r  p r o c e s s i n g ,  and r i g h t  v i s u a l  f i e l d  (RVF) 
s t i m u l i  go t o  t he  1 e f t  hemi sphere .  In a normal  s u b j e c t
t h e  i n f o r m a t i o n  may t hen  be t r a n s f e r r e d  v i a  t h e  corpus 
ca l l o s u m t o  t he  o t h e r  hemi spher e .  However ,  t h e  i n i t i a l l y  
r e c i p i e n t  hemi sphere makes t h e  f i r s t  p r o c e s s i n g  d e c i s i o n s  
r e g a r d i n g  t h e  s t i m u l u s .
Re s u l t s  f rom ex p e r i me n t s  i n v o l v i n g  normal  s u b j e c t s  i n  
whi ch s i n g l e  l e t t e r s ,  se t s  o f  l e t t e r s ,  o r  words are 
t a c h i s t o s c o p i c a l l y  p r e s e n t e d  l a t e r a l l y  f r o m  f i x a t i o n ,  
c a n n o t  be u n e q u i v o c a b l y  i n t e r p r e t e d  as s h o w i n g  l e f t  
hemi sphere s u p e r i o r i t y  f o r  l anguage.
Presurnablyone would expec t  b e t t e r  r e c a l l  o r  r e c o g n i t i o n  
f o r  RVF l e t t e r s  o r  words ,  but  t h i s  i s  not  a lways observed .  
Si nce t h e  i n i t i a l  work o f  La Grone ( 1942) ,  M i s h k i n  and 
Forgays (1952)  and Heron ( 1 9 5 7 ) ,  a p l e t h o r a  o f  expe r i men t s  
have been conduc ted g i v i n g  a v a r i e t y  o f  r e s u l t s .  The most  
common i n t e r p r e t a t i o n s  o f  t he  da t a  a r e :  l e a r n e d  r e a d i n g
h a b i t s ,  scann i ng  a memory t r a c e ,  c e r e b r a l  dominance,  o r  
i n t e r a c t i v e  e f f e c t s  o f  t h e s e .  T h i s  wor k  has been 
c r i t i c a l l y  r ev i ewed by Whi t e  (1969,  1972,  1973) and Harcum 
( 1 9 7 8 ) .  T y p i c a l l y ,  but  w i t h  n o t ewor t hy  e x c e p t i o n s ,  e . g . ,  
McKeever  and H u l i n g  ( 1 9 7 1 a ,  1 9 7 1 b ) ,  b i l a t e r a l
p r e s e n t a t i o n s  ( i n  w h i c h  s t i m u l i  a r e  p r e s e n t e d  
s i m u l t a n e o u s l y  on each s i d e  o f  f i x a t i o n )  r e s u l t  i n  LVF 
s u p e r i o r i t y ;  wh e r e a s  u n i l a t e r a l  p r e s e n t a t i o n s  ( w i t h  
s t i m u l i  on o n l y  one s i d e  o f  f i x a t i o n  f o r  a p a r t i c u l a r  
p r e s e n t a t i o n )  t end t o  r e s u l t  i n  RVF s u p e r i o r i t y .  F u r t h e r ,  
t h e s e  v i s u a l  f i e l d  d i f f e r e n c e s  may be s u p p r e s s e d  o r  
r e v e r s e d  by e x p e r i m e n t a l  m a n i p u l a t i o n s  such as chang i ng
t h e  l a n g u a g e  ( e . g . ,  w i t h  Y i d d i s h ) ,  m a n i p u l a t i n g  t h e  
s t i m u l i  ( e . g . ,  us i ng  m i r r o r  i mages) ,  o r  r e q u e s t i n g  a 
p a r t i c u l a r  o r d e r  o f  r e p o r t .
T a c h i s t o s c o p i c  s t u d i e s  o f  " s p l i t  b r a i n e d "  p a t i e n t s ,  
i n  whom t h e  c e r e b r a l  hemi spheres  are s u r g i c a l l y  separa t ed  
by c u t t i n g  t he  corpus  c a l l o s u m ,  r e v ea l e d  compl e t e  l anguage 
comprehens i on and response  by t h e  l e f t  hemi spher e .  The 
r i g h t  hemi sphere was i n c a p a b l e  o f  spoken o r  w r i t t e n  v e r ba l  
o u t p u t .  Techniques wh i ch  p e r m i t t e d  t h e  r i g h t  hemi sphere 
a l t e r n a t i v e  means o f  commun i ca t i on  r e v e a l e d  i n  some 
p a t i e n t s  ve r b a l  comprehens i on i n  t h e  r i g h t  hemi spher e .  I f  
f o r  example a noun was f l a s h e d  up t a c h i s t o s c o p i c a l l y  i n  
t h e  LVF ( t o  t h e  d i s c o n n e c t e d  r i g h t  h e m i s p h e r e ) ,  t h e  
s u b j e c t  cou l d  r e t r i e v e ,  us i ng  h i s  l e f t  hand and t h e r e f o r e  
h i s  r i g h t  hemi spher e ,  t h e  named o b j e c t  f r om an unseen 
a r r a y .  To check whe t he r  t h e  l e f t  hemi sphere had been 
i n v o l v e d  i n  t he  c h o i c e ,  t h e  s u b j e c t  would t hen  be asked t o  
name t h e  s t i l l  unseen o b j e c t ,  whe r eu p on  t h e  l e f t  
hemi sphere would c o n f a b u l a t e  a guess (Gazzaniga & Spe r r y ,  
1967) .
Th i s  r i g h t  hemi sphere ve r b a l  a b i l i t y  seemed t o  be 
l i m i t e d  t o  s i m p l e r  nouns.  Su b j ec t s  were i n c a p a b l e  o f  
c a r r y i n g  out  s i mp l e  LVF p r i n t e d  v e r ba l  commands such as 
" t a p , "  " s m i l e , "  e t c .  ( G a z z a n i g a ,  1 9 7 0 ) .  I n  f u r t h e r  
s t u d i e s ,  G a z z a n i g a  and H i l l y a r d  ( 1 9 7 1 ) ,  t h e  r i g h t  
hemi sphere  seemed i n c a p a b l e  o f  d i s t i n g u i s h i n g  s i n g l u a r  
f r om p l u r a l  nouns,  bu t  cou l d  d i s t i n g u i s h  a f f i r m a t i v e  f rom
n e g a t i v e  v e r b s ,  e . g . ,  " s i t t i n g "  f rom " no t  s i t t i n g . "  In 
t h e  l a t t e r  t a s k s  a p i c t u r e  would be f l a s h e d  up,  and t he  
s u b j e c t  had t o  choose t h e  c o r r e c t  d e s c r i p t i o n  o f  t he  
d e p i c t e d  scene f rom two spoken a l t e r n a t i v e s .
Za i de l  (1977)  f i t t e d  s i m i l a r  p a t i e n t s  w i t h  a c o n t a c t  
l e n s  s y s t e m w h i c h  c o n f i n e d  t h e  v i s u a l  i n p u t  t o  one 
h e m i s p h e r e ,  and t h e r e f o r e  p e r m i t t e d  e x t e n d e d  v i s u a l  
scann i ng  o f  t h e  s t i m u l i .  Thus equ i pped ,  p a t i e n t s  were 
v e r b a l l y  r eques t ed  t o  pe r f o r m r e l a t i o n a l  m a n i p u l a t i o n s  o f  
p l a s t i c  " t o k e n s "  whi ch v a r i e d  i n  shape,  s i z e  and c o l o u r .  
Z a i d e l  r e p o r t e d  t h a t  " t h e  r i g h t  hemi sphere can comprehend 
s i z e  a d j e c t i v e s ,  c o l o r  a d j e c t i v e s ,  and shape nouns when 
t h e y  are p r esen t ed  i n  i s o l a t i o n  w i t h  a smal l  c h o i c e  a r r a y ,  
bu t  t h e i r  c o m b i n a t i o n  i n  a d j e c t i v a l  m o d i f y i n g  phrases o f  
t h e  f orm ' t h e  l a r g e  green s q u a r e , '  causes c o n s t a n t  r i g h t  
hemi sphere e r r o r s . "  Th i s  d e f i c i t  he a s c r i b e s  t o  "a 
l i m i t a t i o n  i n  s h o r t  t e rm s e q u e n t i a l  ve r ba l  memory. "  There 
were no s i g n i f i c a n t  d i f f e r e n c e s  bet rween t h e  s u b j e c t s '  
l e f t  hemi sphere scores  on t h e  t as k  and scores  under  f r e e  
v i s i o n .
The p r ec ed i ng  i s  a b r i e f  o v e r v i e w  o f  t he  d i f f e r e n c e s  
between t h e  c e r e b r a l  hemi spheres  i n  ve r ba l  competence,  and 
t h e  use o f  h a nd e dn e s s  as a p r e d i c t o r  o f  l i n g u i s t i c  
s u p e r i o r i t y .  The e x pe r i me n t s  t o  be r e p o r t e d  i n  t h i s  
t h e s i s  are v i s u o - s p a t i a l  i n  n a t u r e ,  so t he  r ema i nde r  o f  
t h e  r e v i e w  w i l l  c o n c e n t r a t e  on such h e m i s p h e r i c  
d i f f e r e n c e s .  However ,  w i t h  human s u b j e c t s ,  even when t h ey
Tare per forming p u r e l y  v i s u o - s p a t i a l  t a s k s ,  the p o s s i b i l i t y  
of  language m e d ia t i o n  cannot be ignored.
C l i n i c a l  R e p o r t s  ^  .V ^   ^ Impa  ^rment due to Brai n Lesion
In  1876,  Jackson described a case which he termed 
p a r t i a l  " i m p e r c e p t i o n . "  The p a t i e n t  became suddenly l o s t  
near her  home, and t h e r e a f t e r  would do p e c u l i a r  th ings  
such as put her  c l o t h e s  on backwards. She also began to  
make mistakes about the  i d e n t i t i e s  o f  people she knew. 
Subsequent  a u t o p s y  r e v e a l e d  tumors o f  the  r i g h t  
t e m p o r o - o c c i p i t a l  r e g i o n .
The d i a g n o s t i c  terminology  app l ied to  such syndromes 
has changed, progressed and regressed in the ensuing 
century  or so dur ing  which cases have been s tudied .
D i f f e r e n t  w r i t e r s  f r e q u e n t l y  appl ied the same name, e . g . ,  
agnosia,  to d i f f e r e n t  sets of  symptoms. The e a r ly  general  
c a t c h a l l  appears t o  have been "mind b l i n dn e s s ,"  whereas 
now "v is ua l  agn os ia , "  f r e q u e n t l y  q u a l i f i e d  by a d d i t i o na l  
a d j e c t i v e s  or  nouns, is  used.
Freud ( 1 8 9 1 )  suggested  th e  te r m  "a gno s i a"  as a
replacement f o r  such e a r l i e r  usages as "asymbol ia."  In
1900,  Llepmann d i f f e r e n t i a t e d  between agnosia and apraxia  
to separate  d i s o rd e rs  of  motor a c t i v i t y ,  aprax ia ,  from 
sensory d e f e c t s ,  agnos ia .
K l e i s t  ( 1 9 1 2 )  d i s t i n g u i s h e d  motor  and ideomotor  
apraxia from c o n s t r u c t i o n a l  a pr a x ia ,  the l a t t e r  being a 
d i s o r d e r  o f  movements under v i s u a l  c o n t r o l .
Construc t ional  apr a x ia  is  the  term c u r r e n t l y  commonly used 
to descr ibe  the behav ioura l  d e f i c i t s  observed in p a t i e n t s
w i t h  a p r i ma r y  d i a g n o s i s  o f  v i s u a l - s p a t i a l  a g n o s i a .  That  
i s  t h e  f a i l u r e  t o  draw an adequate copy o f  a s i mp l e  
g e o m e t r i c a l  f i g u r e  o r  t o  a r r ange  b l o c k s  ma t ch i ng  a sample,  
as a r e s u l t  o f  an i n a b i l i t y  t o  process v i s u a l  i n f o r m a t i o n .  
That  t he  oecrrmpnt i s  b a s i c a l l y  v i s u a l  may be de t e r mi ned  
by t h e  p a t i e n t ' s  response t o  v i s u a l  s t i m u l i .  For  example,  
he may be unab l e  t o  r e c o g n i z e  a cup v i s u a l l y ,  but  when i t  
i s  handed t o  h im,  he i m me d i a t e l y  knows t h a t  he i s  h o l d i n g  
a cup and what  i t s  f u n c t i o n  i s  (Macewen,  1893) .
Decrements o f  t h i s  t y p e  a r e  o b s e r v e d  i n  t h e i r  
s e v e r e s t  f orm as a r e s u l t  o f  b i l a t e r a l  l e s i o n s  and i t  i s  
w i t h  such cases t h a t  e a r l y  w r i t e r s  were most  f a m i l i a r .  
Gowers (1888)  w r o t e ,  "The s t r u c t u r e s  t h a t  subserve  t he  
f u n c t i o n s  l o s t  i n  m i n d b l i n d n e s s  are c e r t a i n l y  s ep a r a t e  
f r om t hose  o f  t he  h a l f  v i s i o n  c e n t e r s ,  s i n c e  hemia nopia 
f r om d i s e a s e  o f  t h e  c o r t e x  does not  n e c e s s a r i l y  i n v o l v e  
t h i s  s p e c i a l  l o s s .  The c e n t r e s  concerned are p r o b a b l y  i n  
f r o n t  o f  t h e  h a l f  v i s i o n  r e g i o n ,  e i t h e r  i n  t he  a n t e r i o r  
p a r t  o f  t h e  o c c i p i t a l  l obes  o r  i n  t he  p o s t e r i o r  p a r t  o f  
t h e  p a r i e t a l  l o b e s .  The l a t t e r  i s  more p r o b a b l e . . . . W e  do 
not  know whe t her  comp l e t e  mind b l i n d n e s s  can be produced 
by a l e s i o n  i n  one hemi spher e ,  o r  whe t her  d i s e a s e  o f  both  
h e m i s p h e r e s  i s  n e c e s s a r y  f o r  t h e  p r o d u c t i o n  o f  t h e  
symptom. "
However ,  by t h e  t u r n  o f  t he  c e n t u r y ,  M i l l s  (1898)  
i n d i c a t e s  t h a t  i t  was b e g i n n i n g  t o  be accepted t h a t  "mind 
b l i n d n e s s "  cou l d  r e s u l t  f rom u n i l a t e r a l  l e s i o n s .
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Head' s  (1926)  s t u d i e s  were m a i n l y  concerned w i t h  t h e  
l e f t  hemi sphere and c o n s e q u e n t l y  h i s  r e p o r t s  tended t o  
emphasi ze i t s  r o l e  i n  o b j e c t  a gnos i a .
N i e l sen  (1937)  r ev i ewed t h e  case r e p o r t s  p u b l i s h e d  up 
t o  t h a t  d a t e ,  s e l e c t i n g  o n l y  t h o s e  i n  whi ch v i s u a l  agnos i a  
f o r  o b j e c t s  arose f rom u n i l a t e r a l  l e s i o n s .  He conc l uded :
"1 .  One o c c i p i t a l  l obe  i s  domi nant  ove r  t h e  o t h e r
f o r  r e c o g n i t i o n  o f  o b j e c t s .
" 2 .  The domi nant  l o b e  i s  u s u a l l y  t he  l e f t  bu t  may be 
t h e  r i g h t ,  even i n  r i g h t  handed p e r s o n s . "
Pa t e r son  and Z a n g w i l l  (1944)  d e s c r i b e  two cases o f  
r i g h t  p a r i e t o - o c c i p i t a l  i n j u r y .  These cases e x h i b i t e d  a 
n e g l e c t  o f  t he  l e f t  h a l f  o f  v i s u a l  space,  and i n  d rawi ng
t h e r e  was a t e n d e n c y  t o  s h i f t  t h e  p e r s p e c t i v e  and
o r i e n t a t i o n  o f  t h e  ske t ched o b j e c t .  One p a t i e n t  over  
e s t i ma t e d  t h e  d i s t a n c e  o f  t h i n g s  at  250 mm and u nder
e s t i m a t e d  t h e i r  d i s t a n c e  at  1,000 mm i n  t he  l e f t  f i e l d .
Dots t a c h i s t o s c o p i c a l l y  p r ese n t e d  i n  c e n t r a l  v i s i o n  cou l d  
be r epr oduced i f  t h e y  were a r ranged  i n r e g u l a r  groups but  
not  i f  t h e y  were p r esen t ed  i n  i r r e g u l a r  c o n f i g u r a t i o n s .
McFie et  al  (1950)  r e p o r t  8 cases o f  r i g h t  o c c i p i t o ­
p a r i e t a l  l e s i o n s .  The a u t h o r s  s t r e s s  t h e s e  p a t i e n t s '
n e g l e c t  f o r  t h e  l e f t  s i d e  o f  v i s u a l  space,  t he  upset  o f  
d r awi ng  and copy i ng  a b i l i t i e s  and severe  d e f i c i t s  on Kohs'
B l o c k s .  E t t l i n g e r  et  al  . ( 1 957) r e p o r t  10 f u r t h e r  cases
w i t h  r i g h t  p o s t e r i o r  c e r e b r a l  damage. These p a t i e n t s  
e x h i b i t e d  s i m i l a r  d e f i c i e n c i e s .
1
11
I t  shou l d  a l s o  be noted t h a t  d r e s s i n g  a p r a x i a  i s  
f r e q u e n t l y  o b s e r v e d  i n  p a t i e n t s  w i t h  r i g h t  
o c c i p i t o - p a r i e t a l  l e s i o n s .  Ac co r d i n g  t o  Hecaen et  al  .
( 1956) ,  "The a p r a x i a  f o r  d r e s s i n g  i s  met w i t h  o n l y  i n  
r i g h t  s i d e d  l e s i o n s . "  Bu t  i t  may o c c a s i o n a l l y  be 
encoun t e r ed  i n  l e f t  s i ded  i n j u r y  (McFie and Z a n g w i l l ,  
1960;  Hecaen,  1962) .
P i e r c y  e t  al  (1960)  r ev i ewed t h e i r  h o s p i t a l  r e c o r d s  
f o r  cases o f  u n i l a t e r a l  l e s i o n  and found c o n s t r u c t i o n a l  
a p r a x i a  o c c u r r e d  t w i c e  as f r e q u e n t l y  i n  r i g h t  hemi sphere 
l e s i o n s  as compared w i t h  l e f t  hemi sphere l e s i o n s .  I n t h e  
r i g h t  handed p a t i e n t s  s e l e c t e d  f o r  p a r t i c u l a r  s c r u t i n y ,  
more f r e q u e n t  d r aw i ng  and c o n s t r u c t i o n a l  t e s t  d e t r i m e n t s  
were observed f o r  t h e  r i g h t  hemi sphere cases.  In copy i ng  
a d r awi ng  o f  a house,  t h e  l e f t  hemi sphere damaged p a t i e n t s  
were s u p e r i o r ,  whereas i n  spontaneous d r a w i n g ,  t h e r e  was 
no c l e a r  d i f f e r e n c e  b e t wee n  t h e  g r o u p s .  U n i l a t e r a l  
n e g l e c t  was a l s o  more f r e q u e n t  i n  t he  r i g h t  hemi sphere 
l e s i o n e d  group.
McFie and Z a n g w i l l  (1960)  s t u d i e d  l e f t  hemi sphere 
p a r i e t a l  and o c c i p i t a l  l e s i o n s  i n  r i g h t  handed p a t i e n t s .  
They compared t he  d e f i c i t s  o f  t h es e  p a t i e n t s  w i t h  t hose  o f  
r i g h t  hemi sphere damaged cases t h a t  t h e y  r e p o r t e d  e a r l i e r .  
They s t a t e ,  " I n  c o n t r a s t  t o  p r e v i o u s l y  d e s c r i b e d  groups 
w i t h  r i g h t - s i d e d  l e s i o n s ,  t h e  d i s a b i l i t y  i n  t h i s  group was 
r a r e l y  a s s o c i a t e d  w i t h  u n i l a t e r a l  n e g l e c t ,  a p r a x i a  f o r  
d r e s s i n g ,  o r  f a i l u r e  on t e s t s  i n v o l v i n g  s p a t i a l  a n a l y s i s .
i n c l u d i n g  t o p o g r a p h i c a l  memory,  but  was f r e q u e n t l y  
a s s o c i a t e d  w i t h  r i g h t - l e f t  d i s o r i e n t a t i o n  and g e n e r a l  
i n t e l l e c t u a l  impai rment , i n c l u d i n g  f a i l u r e  on a s o r t in g  
t e s t ,  w i th  which the  group wi th  r i g h t - s i d e d  l e s io n s  had 
l i t t l e  d i f f i c u l t y . "
Hecaen (1969)  repor ts  the ra t e s  which he and his  
c o w o r k e r s ,  D e A j u r i a g u e r r a  e t  al  ( 1 9 6 0 ) ,  have observed  
c o n s t r u c t i o n a l  aprax ia :
"93 t imes in 151 r i g h t  sided les ions  (61,58%)
82 t imes in 206 l e f t  sided le s io n s  (39.8%)
40 t imes in 54 b i l a t e r a l  l e s io n s  (74.07%)"
Warr ington et  al . (1966)  compared p a t i e n t s  w i th  l e f t  
and r i g h t  c e re b ra l  damage. The two groups did not d i f f e r  
in drawing d i s a b i l i t y  f o r  copying or  freehand drawings,  as 
rated on a number of  c r i t e r i a  by an independent judge.  
The s u b t l e r  d i f f e r e n c e s  which were observed led Warr ington  
et a l . to  the  conc lus ion,  "The types of  e r r o r  made by 
pa t i e n t s  w i th  r i g h t  hemisphere les ions  suggest t h a t  these  
p a t i e n t s  have d i f f i c u l t y  in  i n c o r p o r a t i n g  s p a t i a l  
in f orm at ion  i n t o  t h e i r  drawing performance,  lead ing to  
d i s p r o p o r t i o n  and f a u l t y  a r t i c u l a t i o n  of  par ts  of  the  
d r a w i n g ,  w h i l e  p a t i e n t s  w i t h  l e f t  hemisphere l e s i o n s  
seemed to exper ience d i f f i c u l t y  in planning the drawing 
process,  l e a d i n g  to s i m p l i f i e d  vers ions of the model ."
Cl i n i c a  1 Reports 8 : Spat ia l  d i s o r i e n t a t i o n
A symptom o f t e n  observed i n  c o n j u n c t i o n  w i t h  v i s u a l
agnosia is  top ograph ica l  d i s o r i e n t a t i o n .  Holmes (1919)  
repor ts  e i g h t  cases of  gunshot wounds to "the p o s t e r i o r
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and upper  p a r t s  o f  both  p a r i e t a l  l o b e s . "  These p a t i e n t s  
had g r e a t  d i f f i c u l t y  i n  l e a r n i n g  t h e i r  way about  t h e  wa r d . 
They would wal k  i n t o  o b j e c t s  and set  o f f  i n  t he  wrong 
d i r e c t i o n  when a t t e m p t i n g  t o  go t o  a v i s i b l e  g o a l . In 
a d d i t i o n ,  t h e y  seemed t o  be ab l e  t o  " see"  o n l y  one o b j e c t  
a t  a t i m e .
B r a i n  (1941)  d i f f e r e n t i a t e s  cases s u f f e r i n g  f rom a 
l o s s  o f  t o p o g r a p h i c a l  memory o r  an i n a b i l i t y  t o  d e s c r i b e  
f a m i l i a r  r o u t e s ,  f rom p a t i e n t s  who l o s e  t h e i r  way due t o  
a lways t u r n i n g  r i g h t  r a t h e r  t han  l e f t .  The l a t t e r  symptom 
he a s c r i b e s  t o  l e f t  homonymous hemi anopia r e s u l t i n g  i n 
l e f t  hem i - i  n a t t e n t  i o n .  He d e s c r i b e s  t h r e e  cases due t o  
l e s i o n s  o f  t he  r i g h t  p a r i e t o  o c c i p i t a l  r e g i o n .
P a t e r s o n  and Z a n g w i l l ' s  ( 1 9 4 4 )  r i g h t  
p a r i e t o - o c c i p i t a l  i n j u r e d  p a t i e n t s  were unable  t o  draw a 
p l a n  o f  t h e i r  ward o r  house.  N e i t h e r  were Head' s  (1926)  
l e f t  hemi sphere l e s i o n e d  " s e ma n t i c  aphas i a"  cases who a l s o  
had c o n s i d e r a b l e  l e f t - r i g h t  c o n f u s i o n .
I n  t h e i r  1945 paper ,  Pa t e r son  and Z a n g w i l l  r e v i e w  
e a r l i e r  cases  o f  l o s s  o f  t o p o g r a p h i c a l  memory and 
d i s o r d e r s  o f  s p a t i a l  o r i e n t a t i o n .  They r e c a l l  J a c k s o n ' s  
1876 case,  and note t h a t  Meyer ' s  (1900)  p a t i e n t s  d i d  not  
d i s p l a y  concommi t ant  v i s u a l  agnos i a  f o r  o b j e c t s ,  but  a l l  
had hernia nop i a . The case whi ch Pat er son  and Za ng w i l l  
(1945)  d e s c r i b e  had f a i r l y  severe  symptoms as a r e s u l t  o f  
a r i g h t  p a r i e t a l  wound.  Other  cases u s u a l l y  e x h i b i t  a 
subse t  o f  t he  d e t r i m e n t s  observed  i n  t h i s  p a t i e n t .  He had
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great  d i f f i c u l t y  f i n d i n g  his  way around the  h o s p i ta l  due 
to  h is  r i g h t  t u r n i n g  tendency,  and h is  i n a b i l i t y  to  
r e c o g n i z e  rooms. He f a i l e d  t o  c o r r e c t l y  i d e n t i f y  
landmarks in  his home c i t y  and was d is o r i e n te d  wi th  regard  
to t h e i r  geographical  r e l a t i o n s h i p s .  He could not draw an 
accurate plan o f  his  house or  c o r r e c t l y  l o c a t e  places on 
an o u t l i n e  map. His drawing,  copying,  and c o n s t r u c t i o n a l  
s k i l l s  were d i s o rg a n i z e d .  He neglected the l e f t  h a l f  of  
v isual  space and had dressing aprax ia .  He would also  
v a s t l y  over es t im ate  th e  passage o f  t ime and the d is tance  
he had t r a v e l e d  in his  whee lcha i r .  This l a t t e r  d i s t o r t i o n  
of  t ime  and space is  a lso remarked upon by Lu r ia  ( 197 3,  
Chapter 5) in cases o f  r i g h t  hemisphere l e s i o n s .
Comparing McFie et  a l 's (1950)  e ight  p a t i e n t s ,  a l l  of
whom had r i g h t  o c c i p i t o - p a r i e t a l  i n j u r y ,  wi th t h e i r  group
o f  e i g h t  w i th  s i m i l a r  l e f t  sided l e s i o n s ,  McFie and
Zangwi l l  ( 1 9 6 0 ) ,  re v e a ls  an i n t e r e s t i n g  d i f f e r e n c e .  In
the r i g h t  hemisphere in j u re d  group, f i v e  had episodic  loss
of  topog raph ica l  o r i e n t a t i o n  whereas t h i s  was observed in
only one o f  the l e f t  hemisphere group.
C l i n i c a l  Repor t s  C: Pi  s t o r t i  ons of  depth p e r c e p t i  on
As noted e a r l i e r ,  one of  Paterson and Z a n g w i l l ' s
( 1 9 4 4 ) .  p a t i e n t s  had d i f f i c u l t y  judging depth.  Holmes 
(1919)  discusses his e ight  b i l a t e r a l l y  p a r i e t a l l y  wounded 
cases- They were unable to a c c u r a te l y  judge the d is tance  
of  a b u i l d i n g ,  or reach p r e c i s e l y  f o r  an object  unless i t
was touching some par t  of  t h e i r  body. They could not
judge which of  two objec ts  was f u r t h e r  away, nor could
15
t h e y  dec i de  whi ch o f  two o b j e c t s  was l a r g e r  un l ess  t he y  
were f a m i l i a r  w i t h  them.  A l so  t o  one o f  t h e  p a t i e n t s ,  
t h r e e  d i mens i on a l  o b j e c t s  appeared f l a t .
One o f  R i d d o c h ' s  (1917)  p a t i e n t s  e x h i b i t e d  t h e  same 
ex t reme symptoms.  Th i s  man was b i l a t e r a l l y  i n j u r e d  but  
t h e  damage t o  t h e  r i g h t  hemi sphere was c l e a r l y  more 
e x t e n s i v e .
Riddoch (1935)  r e p o r t s  two f u r t h e r  cases o f  l e f t  
p a r i e t a l  l o be  t umor s .  These p a t i e n t s  were unab l e  t o  
a c c u r a t e l y  l o c a t e  o b j e c t s  i n  depth  i n  t h e  r i g h t  v i s u a l  
f i e l d .  However c e n t r a l  v i s i o n  w i t h  f i x a t i o n  was r e t a i n e d ,  
and " s t e r e o s c o p i c  v i s i o n  was i n t a c t . "
B r a i n  (1941)  d i s c u s s e s  a case o f  l e f t  p a r i e t a l  , a 
case o f  r i g h t  p a r i e t a l  and a case o f  r i g h t  t empor a l  
damage. A l l  had d i f f i c u l t y  l o c a l i z i n g  o b j e c t s  i n  depth i n  
t h e  v i s u a l  h a l f  f i e l d  c o n t r a l a t e r a l  t o  t h e i r  i n j u r y .
The ensu i ng l i t e r a t u r e  i n  t h e  f i e l d  i n d i c a t e s  t h a t  
b i l a t e r a l  l e s i o n s  p r edomi na t e  i n  r e p o r t s  o f  l o s s  o r  upset  
o f  dept h  p e r c e p t i o n .  For  u n i l a t e r a l  damage, t h e  r i g h t  
hemi sphere i s  more f r e q u e n t l y  i m p l i c a t e d  (Danta et  al  , 
1978) .
Wh i l e  dept h p e r c e p t i o n  i s  c l e a r l y  not  l i m i t e d  t o  
s t e r e o s c o p i c  i n f o r m a t i o n ,  G i b s o n  ( 1 9 5 0 ) ,  r andom d o t  
s t e r e o g r a ms ,  J u l e s z  ( 1 9 7 1 ) ,  p r o v i d e  a means o f  exami n i ng  
depth p e r c e p t i o n  i n  t h e  absence o f  monocu l a r  shape and 
depth cues.  Carmon and B e c h t o l d t  (1969)  f ound ' r i g h t  
hemi sphere l e s i o n e d  s u b j e c t s  t o  be s i g n i f i c a n t l y  worse
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t han  l e f t  hemi sphere l e s i o n e d  or  non I n j u r e d  c o n t r o l  I s  i n  
d e t e c t i n g  s t e r e o s c o p i c  squares  i n  random l e t t e r  p a t t e r n s .  
S i m i l a r  r e s u l t s  were o b t a i n e d  by Benton and Hecaen ( 1970 ) .  
These f i n d i n g s  were i n t e r p r e t e d  as d e mo n s t r a t i n g  a r i g h t  
h e m i s p h e r e  s u p e r i o r i t y  f o r  s t e r e o p s i s .  U s i n g  more 
s t anda r d  t e s t s ,  R o t h s t e i n  and Sacks (1972)  found a g r e a t e r  
i mpa i r men t  f o r  l e f t  p a r i e t a l  l obe  damage, and Lehmann and 
Wa l c h l i  (1975)  f ound no d i f f e r e n c e  between t h e i r  p a t i e n t  
g r oups .  Hamsher (1978)  compared p a t i e n t s  on t he  random
l e t t e r  ( J u l e s z )  t a s k  and two s t anda r d  t e s t s  o f  s t e r e o p s i s .
He f ound no d i f f e r e n c e  f o r  t h e  s t an d a r d  t e s t s ,  bu t  marked
d e f i c i t s  f o r  t h e  r i g h t  hemi sphere group f o r  t h e  J u l e s z
t e s t .  Danta et  al  ( 1 9 7 8 ) ,  i n  two t a s k s ,  h a p l o s c o p i c  and 
bead d r o p p i n g ,  f ound r i g h t  hemi sphere i n j u r e d  p a t i e n t s  
pe r f o r med worse t han  l e f t  hemi sphere cases on both  t e s t s ,  
bu t  t h e  d i f f e r e n c e  was o n l y  s t a t i s t i c a l l y  s i g n i f i c a n t  f o r  
t h e  h a p l o s c o p i c  method.
A f t e r  compar i ng l e f t  and r i g h t  cases o f  p a r i e t a l  
c o n s t r u c t i o n a l  a p r a x i a  on a p e r c e p t u a l  t e s t  ( R a v e n ' s  
P r o g r e s s i v e  M a t r i c e s ) ,  P i e r c y  and Smyth (1962)  w r o t e :  "As
a wo r k i ng  h y p o t h e s i s  we adopt  t h e  f o r m u l a t i o n  o f  b i l a t e r a l  
bu t  unequal  r e p r e s e n t a t i o n  and suggest  t h a t  t h e  r i g h t  
hemi sphere may p r o p e r l y  be regar ded as domi nant  f o r  t hese  
f u n c t i o n s  ( i . e . ,  v i s u a l l y  med i a t ed  c o n s t r u c t i o n a l  s k i l l s  - 
AM) i n  t h e  m a j o r i t y  o f  r i g h t  handed p e o p l e . "
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Consider ing the d a t a .  I t  a lso appears reasonable to  
apply t h i s  hypothesis t o  topograph ical  o r i e n t a t i o n  and 
depth per cept ion .
Cl 1n1c a 1 Reports D: Figure recogm t ion
M i l n e r  ( 1 9 5 8 )  r e p o r t s  t h a t  p a t i e n t s  w i t h
e p i l e p t o g e n i c  les ions o f  the  r i g h t  non-dominant temporal  
lobe have more d i f f i c u l t y  I n t e r p r e t i n g  sketches than do 
analagous ly  lesioned l e f t  hemisphere cases. The r i g h t  
temporal  group also take  s i g n i f i c a n t l y  longer  to  make 
t h e i r  responses.  Examining s i m i l a r  p a t i e n t s  f u r t h e r ,  
Kimura (1963)  found t h a t  f o r  t a c h ls to s c op ic  pre s e nt a t io n  
of  dots or  over lapping nonsense f ig u r e s  the r i g h t  temporal  
group performed s i g n i f i c a n t l y  worse than the l e f t  temporal  
l es ioned  cases.  S i m i l a r  r e s u l t s  were not observed f o r  
l e t t e r s ,  o v e r l a p p i n g  f a m i l i a r  f i g u r e s ,  or  f a m i l i a r  
o b j e c t s .  For r e c o g n i t i o n  o f  r e c u r r i n g  g o e m e t r i c  or  
nonsense f i g u r e s  (a v i s u a l  memory t a s k ) ,  t h e  r i g h t  
p a r i e t a l  group were s i g n i f i c a n t l y  more in a c c u ra te .
In t e s t s  of  r e c o g n i t i o n  o f  Incomplete or  degraded 
f i g u r e s ,  Warrington and James (1967)  found no d i f f e r e n c e s  
between l e f t  and r i g h t  temporal  l es ioned p a t i e n t s ;  but the  
r i g h t  p a r i e t a l  l esioned were s i g n i f i c a n t l y  worse than the  
l e f t  p a r i e t a l  group. S i m i l a r  r e s u l t s  were obtained f o r  
v is ua l  r e t e n t i o n  tasks.
C l i n i c a l  Repor t s  E: Mot i  on p e r c e p t i o n
Riddoch (1917)  discusses ten cases in which wounds to  
the o c c i p i t a l  region caused a loss of  motion percept ion .  
He found t h a t  i f  there  was recovery of  motion percept ion ,  
t h i s  would begin In the pe r i phe ry  of  v i s i o n  and progress
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Inwards.  He a lso noted t h a t  in c e r t a i n  areas of  the  
v isual  f i e l d  in  which motion could be de tec ted ,  the  
id e n t ity  o f  the o b j e c t  In  motion could not .  The areas in  
which motion could be de t ec ted  were more c e n t r a l  than the  
areas in which mot ion and shape could be s p e c i f i e d .  The 
v isual  f i e l d  f o r  mot ion was t h e r e f o r e  l a r g e r  than th a t  f o r  
objec t  r e c o g n i t i o n .  In a d d i t i o n ,  in some cases,  f o r  a 
s t a t i o n a r y  objec t  in  th e  v is ua l  f i e l d ,  the presence of an 
objec t  could be de t ec ted  but not i t s  shape. Lesion s i t e s  
f o r  these  p a t i e n t s  seem to  have been evenly divided  
between l e f t ,  r i g h t  and b i l a t e r a l .
Brain (1941)  notes t h a t  p a t i e n t s  wi th  d isorganized  
depth percept ion  may a lso  misjudge the speed of  moving 
o b j e c ts ,  e s p e c i a l l y  in th e  s a g itta l plane ( i . e . ,  th ings  
moving towards or  away from them).
In a study which Included a t e s t  of  apparent motion 
p e r c e p t i o n ,  E t t l i n g e r  ( 1 9 5 6 )  found no d i f f e r e n c e  in  
performance r e l a t e d  t o  th e  l a t e r a l i t y  of  the l e s i o n .
Cl I n i c a l  disconnect ion of the cerebral  hemispheres
P r i o r  to  s u r g e r y ,  t h e  commissurotomy p a t i e n t s
r e p o r t e d  by Bogen and Gazzan lga  ( 1 9 6 5 )  could copy
geometric f ig u r e s  b e t t e r  w i th  t h e i r  r i g h t  hand. A f t e r
sect ion of  the corpus cal losum,  both were superior  wi th
t h e i r  l e f t  hand ( o p e r a t e d  by the  d is c o n n e c te d  r i g h t
hemisphere) .  Even more marked post o p e ra t i v e  l e f t  hand
s u p e r i o r i t y  was observed In assembling Koh's blocks.
Using t a c h 1s t o s c o p i c a l 1 y presented chimeric s t i m u l i ,
wi th s p l i t  brained p a t i e n t s .  Levy et a l . (1972)  found more
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f requent  cho ice  o f  th e  1 e f t  v isual  f i e l d  st imulus f o r  
" a n t l e r s , "  f a m i l i a r  d r awings  and g e o m e t r i c  column  
p a t t e r n s ,  i r r e s p e c t i v e  o f  the  hand used to  po in t  out the  
match. For vocal  naming, the r ig h t  v isua l  f i e l d  st imulus  
was chosen more o f t e n .  In f u r t h e r  s i m i l a r  work.  Levy and 
Trevarthen ( 1 977 )  r ep or te d  th a t  the r i g h t  hemisphere was 
dominant f o r  the  r e c o g n i t i o n  of curs ive  w r i t i n g ,  but when 
decoding was r e q u i r e d ,  the l e f t  hemisphere took over .
Franco and Sp er ry  (1977)  requ ired commissurrotomy 
p a t i e n t s  t o  f a c t u a l l y  choose a member of  a p a r t i c u l a r  
g e o m e t r i c  c l a s s  ( E u c l i d e a n ,  a f f i n e ,  p r o j e c t i v e  or  
t o p o l o g i c a l )  t o  match the members of  a v i s u a l l y  observed 
set o f  o b j e c t s .  The l e f t  hand ( r i g h t  hemisphere) gave 
c o n s i s t e n t l y  high scores of  around 80% c o r r e c t  f o r  a l l  the  
kinds o f  geometry.  The r i g h t  hand ( l e f t  hemisphere) was 
always i n f e r i o r ,  f a l l i n g  from about equal performance on 
Eucl idean geometry i n  a gradat ion to  chance l e v e l s  on 
t o p o l o g i c a l  geometry.
When s p l i t  b r a i n  p a t i e n t s  were making dec is ions on 
the l i n e a r i t y ,  movement, shape or colour  of  s t i m u l i  in the  
p e r i p h e ra l  v i s u a l  f i e l d ,  Trevarthen and Sperry (1973)  
noted a st rong i n v o l u n t a r y  r i g h t  o r i e n t a t i n g  b i a s .  This ,  
they say,  "suggests t h a t  v isual  a t t e n t i o n  processes are  
more r i g h t b r a i n e d  f o r  percept ion  of l a r g e - s c a l e  p e r ip h e ra l  
s t i m u l i  l a s t i n g  sev era l  seconds."
Hemi spher i c  s u p e r i o r i t i e s  i n nonkeys
C o n c e r n in g  h e m i s p h e r i c  l a t e r a l i z a t i o n  o f  v i s u a l  
p e r c e p t i o n  i n  monkeys,  G a z z a n l g a ' s  ( 1 9 6 3 )  e x p e r i m e n t
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i n d i c a t e d  t h a t  t h e  memory f o r  a c r o s s / c i r c l e  
d i s c r i m i n a t i o n  t a s k  was f o r m e d  o n l y  i n  t h e  r i g h t  
hemi spher e .  (An an i mal  i n  t h e s e  s t u d i e s  has i t s  corpus 
c a l l o s u m  and o p t i c  chiasma s u r g i c a l l y  s e c t i o n e d  a t  t he  
a p p r o p r i a t e  p o i n t  i n  t h e  e xpe r i men t a l  p r og r am. )  On a 
p r o b l e m  r e q u i r i n g  monkeys t o  d i s c r i m i n a t e  be t ween  
d i r e c t i o n s  o f  m o t i o n ,  Ha m i l t o n  and Lund (1970)  r e p o r t e d  a 
l e f t  hemi spher e  s u p e r i o r i t y .  And Hami l t on  et  al  (1974)  
f ound a l e f t  hemi sphere s u p e r i o r i t y  f o r  t h e  d i s c r i m i n a t i o n  
o f  t h e  o r i e n t a t i o n  o f  l i n e s  on t e x t u r e d  s t i m u l i ,  but  
m i r r o r  image l i n e  p a t t e r n s  and monkey f aces  f a i l e d  t o  show 
any l a t e r a l  dominance o v e r  a l l  an i ma l s .
However ,  i t  appears  t h a t  t hese  r e p o r t s  o f  c e r e b r a l
dominance i n  monkeys shou l d  be viewed w i t h  c a u t i o n  s i nce  
t h ey  have been c r i t i c i z e d  by Hami l t on  h i m s e l f  ( 1977 ) .  
B i l a t e r a l  memory t r a c e s  were formed i n  a t a s k  s i m i l a r  t o  
G a z z a n l g a *  s ( 1 9 6 3 ) ,  and f o r  more d i f f i c u l t
d i s c r i m i n a t i o n s .  Ru n n i n g  a d d i t i o n a l  a n i m a l s  in^ more 
c a r e f u l l y  c o n t r o l l e d  s t u d i e s  (wh i ch  f o r  example ba l anced 
across  s u b j e c t s  t h e  hemi sphere r e t r a c t e d  d u r i n g  s u r g e r y ) ,
Ha mi l t o n  has f a i l e d  t o  c o r r o b o r a t e  h i s  e a r l i e r  r e p o r t s .
Exper i men t a l  s t u d i e s  w i t h  humans
I n  i n t a c t  humans,  c e r e b r a l  d o mi n a n c e  f o r  v i s u a l  
nonverba l  s t i m u l i  I s  examined us i ng  methods analagous t o  
t hose d i s c u s s e d  e a r l i e r  f o r  s i m i l a r  l i n g u i s t i c  s t i m u l i .  
I n  summary,  s t i m u l i  are p r esen t ed  a t  s u i t a b l e  l a t e r a l
d i s p l a c e m e n t s  t o  t h e  l e f t  and r i g h t  o f  c e n t r a l  f i x a t i o n .
L e f t  v i s u a l  f i e l d  (LVF) s t i m u l i  go f o r  i n i t i a l  p r o c e s s i n g
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t o  t h e  r i g h t  hemi sphe r e ;  t h o s e  i n  t he  r i g h t  v i s u a l  f i e l d  
(RVF)  i n i t i a l l y  go t o  t h e  l e f t  h e m i s p h e r e .  A 
t a c h i s t o s c o p e  i s  t y p i c a l l y  used t o  p r e s e n t  t h e  b r i e f  
s t i m u l i  r e q u i r e d .
LaGrone (1942)  r e q u i r e d  h i s  s u b j e c t s  t o  r e p o r t  t h e  
number o f  d o t s  p r e s e n t e d  b i l a t e r a l l y .  Harcum (1978,  p.  
208)  c l a i m s  t h a t  LaGrone f ound more a c c u r a t e  r e p o r t s  f o r  
LVF d o t s .  However ,  I am unab l e  t o  e x t r i c a t e  t h i s  r e s u l t  
f r om LaGr one ' s  i d i o s y n c r a t i c  data  t a b l e s .
K i mu r a  ( 1 9 6 6 )  r e p o r t e d  LVF s u p e r i o r i t y  f o r  t h e  
e nume r a t i o n  o f  d o t s  wh i ch  on a p a r t i c u l a r  t r i a l  were 
p r esen t ed  u n i l a t e r a l l y .  A s i m i l a r  LVF advant age was 
o b t a i n e d  f o r  l i n e  f o rms  bu t  not  f o r  t h e  e n u mer a t i on  o f  
l e t t e r s .  For  l o c a l i z a t i o n  o f  s i n g l e  d o t s ,  Kimura (1969)  
f ound a LVF s u p e r i o r i t y  f o r  men bu t  not  f o r  women when t h e  
s u b j e c t  was r e q u i r e d  t o  l o c a t e  t h e  d o t  i n  a d e f i n e d  
squar e .  When a c i r c u l a r  l o c a t i o n  area was used,  t h e  
r e s u l t  was a LVF advan t age  f o r  bo t h  sexes .  There were no 
f i e l d  d i f f e r e n c e s  i n  t h e  d u r a t i o n  o f  dot  exposu r e  r e q u i r e d  
f o r  d e t e c t  i o n .
F i l b y  and Gazzaniga (1969)  o b t a i n e d  f a s t e r  voca l  
r e a c t i o n  t i m e s  t o  RVF d o t s .  Th i s  ^ i g h t  be expec t ed  g i v e n  
t h e  l e f t  h e m i s p h e r e ' s  dominance f o r  l anguage  o u t p u t ,  bu t  
t h e  magn i t ude  o f  t h e  d i f f e r e n c e ,  30-40 ms, appears  t o o  
l a r g e  t o  be s i m p l y  a c a l l o s a l  t r a n s m i s s i o n  t i m e .  In f ac t ,  
McKeever e t  al  . ( 1975)  d i d  not  obse r ve  any s i g n i f i c a n t
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v i s u a l  f i e l d  d i f f e r e n c e s  when t h e y  a t t emp t ed  t o  r e p l i c a t e  
t h i s  e x p e r i m e n t .
D a v i d o f f  ( 1977)  f ound a r i g h t  hemi sphere s u p e r i o r i t y  
f o r  t h e  d e t e c t i o n  o f  do t s  o f  d e c r e a s i n g  c o n t r a s t  f o r  male 
s u b j e c t s  bu t  no hemi sphere  e f f e c t  f o r  f e ma l e s .  In a 
f o l l o w  up exp e r i me n t  us i ng  ma l es ,  l ow c o n t r a s t  LVF do t s  
were c o r r e c t l y  d e t e c t e d  a t  s h o r t e r  p r e s e n t a t i o n  t i m e s .  
The l a t t e r  r i g h t  hemi sphere  s u p e r i o r i t y  was n u l l i f i e d  by 
g i v i n g  s u b j e c t s  a concommi tant  ve r b a l  r e c a l l  t a s k .
Su b j e c t s  r e q u i r e d  t o  draw b i l a t e r a l l y  p r esen t ed  dot  
f i g u r e s  drew t hose  f l a s h e d  up i n  t he  LVF more a c c u r a t e l y .  
There was no such d i f f e r e n c e  f o r  s o l i d  l i n e  des i gns  
(McKeever  & H u l i n g ,  1970) .
Da l l enbach  (1923)  us i ng  even more p r i m i t i v e  s t i m u l i  
( 100 ms f l a s h e s  o f  l i g h t )  f o u n d  t h a t  when s t i m u l i  
c o r r e s p o n d i n g l y  p o s i t i o n e d  i n  t he  l e f t  and r i g h t  v i s u a l  
f i e l d s  were j udged e q u a l ,  t ho s e  p r esen t ed  i n  t h e  LVF were 
p h y s i c a l l y  l e s s  i n t e n s e .  The s u b j e c t s  were r i g h t  handed.  
Da l l enbach  p o s t u l a t e d  a h e mi s p h e r i c  e x p l a n a t i o n  f o r  h i s  
r e s u l t s ,  and p r e d i c t e d  a RVF advantage f o r  l e f t  handed 
s u b j e c t s .  He f ound t h i s  t o  be t h e  case f o r  some l e f t  
handed o bs e r v e r s  ( Bur ke  and Da l l e n b a c h ,  1924;  Whi t e  and 
Da l l e n b a c h ,  1932) .
D a v i d o f f  ( 1 9 7 5 )  o b t a i n e d  s i m i l a r  r e s u l t s  by 
p r e s e n t i n g  l a t e r a l i z e d  g r e y  r e c t a n g l e s  o f  v a r i o u s  
l i g h t n e s s  t o  l e f t  and r i g h t  handers .  To r i g h t  handers ,
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LVF s t i m u l i  appeared l i g h t e r .  The converse  was t he  case 
f o r  l e f t  handers .
Concern i ng  j udgments  o f  s i z e ,  Stevens (1908a)  w r o t e ,  
" o b j e c t s  i n  t h e  r i g h t  h a l f  o f  t h e  f i e l d  o f  v i s i o n  appear  
l a r g e r  t han  e x a c t l y  s i m i l a r  o b j e c t s  occupy i ng  symmet r i ca l  
p o s i t i o n s ,  i n  t h e  l e f t  h a l f  o f  t h e  f i e l d  o f  v i s i o n . "  He 
f a v o r e d  a h e mi s p h e r i c  e x p l a n a t i o n  f o r  h i s  r e s u l t s  and 
f u r t h e r  r e p o r t s ,  " s e v e n t y - s i x  p e r c e n t  o f  t h e  o bs e r v e r s  t o  
whom t h e  r i g h t  d i s c  l ooked  l a r g e r  t o  both eyes were r i g h t  
handed.  S i x t y  p e r c e n t  o f  t h e  o bs e r v e r s  t o  whom t h e  l e f t  
d i s c  appeared l a r g e r  were l e f t  handed. "  Though i t  shou l d  
be c a u t i o n e d  t h a t  some o f  t h e  expe r i men t s  f rom whi ch he
drew t hese  c o n c l u s i o n s  were f a i r l y  i n f o r m a l .  However ,  
w i t h  f ewer  o b s e r v e r s  bu t  more c a r e f u l  measurement ,  Stevens 
and Ducasse (1912)  o b t a i n e d  an o v e r e s t i m a t i o n  o f  t h e  
l e n g t h  o f  t he  RVF s t i m u l u s  r e l a t i v e  t o  t h a t  o f  t he  LVF 
s t i m u l u s  f o r  r i g h t  handed s u b j e c t s .  These r e s u l t s  would 
a r gue ,  as Stevens and Ducesse do,  a g a i n s t  r i g h t  hemi sphere 
dominance f o r  t hese  o b s e r v a t i o n s .
Coren and Por ek  ( 1 976 ) r e p o r t e d  t h a t  o f  two
e q u i v a l e n t  w h i t e  c i r c u l a r  d i s c s ,  t he  one v i ewed by t he
domi nant  eye appeared l a r g e r  t o  t h e  m a j o r i t y  o f  s u b j e c t s .  
W e i n s t e i n  ( 1 9 6 2 )  o b s e r v e d  more i m p a i r e d  t a c t u a l  s i z e  
ma t ch i ng  i n  r i g h t  hemi sphere  l e s i o n e d  p a t i e n t s  r e l a t i v e  t o  
l e f t  h e m i s p h e r e  i n j u r e d  p e r s o n s  and normal  c o n t r o l s .  
Nebes ( 1971 ) ,  w i t h  commissurotomy p a t i e n t s ,  has found more 
a c c u r a t e  v i s u a l  c h o i c e  o f  c i r c l e  s i z e  f rom an arc f e l t
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w i t h  t he  l e f t  hand.  De s p i t e  t hese  r e p o r t s ,  I have been 
unab l e  t o  l o c a t e  i n  t h e  l i t e r a t u r e  a modern h e mi s ph e r i c  
s t udy  o f  v i s u a l  s i z e  ma t ch i ng  w i t h  normal  s u b j e c t s .  I f  no 
r e c e n t  paper  e x i s t s  whi ch s u p p o r t s  o r  d i s p u t e s  S t e v e n ' s  
f i n d i n g ,  a we l l  c o n t r o l l e d  r e p l i c a t i o n  would be i n  o r d e r  
s i n c e  h i s  RVF e f f e c t  would not  be p r e d i c t e d  f rom c u r r e n t  
t h e o r y .
When weak l umi nous  t a r g e t s  are v iewed i n  t h e  d a r k ,  
t h e y  f r agmen t  and d i s a p p e a r .  McKinney (1966)  r e p o r t e d  
t h a t  w i t h  s u b j e c t s  f i x a t i n g  a c e n t r a l  c i r c l e  w h i l e  v i e w i n g  
b i l a t e r a l l y  p r esen t ed  t a r g e t s ,  t h e r e  i s  g r e a t e r  s t a b i l i t y  
o f  t h e  one i n  t h e  RVF. The l a t e n c y  o f  t h i s  f r a g m e n t a t i o n  
i s  however  3 seconds o r  more,  McKinney ( 1 96 3 ) ,  so whet her  
t h i s  e f f e c t  may be l e g i t i m a t e l y  e x p l a i n e d  i n  h e mi s p h e r i c  
t erms may be deba t ed .  McKinney (1967)  i n  f a c t  f ound t h i s  
RVF s t a b i l i t y  t o  be r e l a t e d  t o  eyedness r a t h e r  t han  
handedness.  The e f f e c t  was more pronounced i n  r i g h t  eye 
d o m i n a n t  s u b j e c t s ,  t h o u g h  he r e t a i n e d  a h e m i s p h e r i c  
account  f o r  h i s  r e s u l t s .
For  r i g h t  handed s u b j e c t s ,  a l i g h t  p r ese n t e d  i n  t h e  
LVF must  t e m p o r a l l y  p recede an e q u i v a l e n t  f l a s h  i n  t he  RVF 
f o r  t he  two t o  be j udged  as s i m u l t a n e o u s .  E f r o n  (1963a)  
account ed f o r  h i s  r e s u l t  as be i ng  due t o  t h e  t r a n s m i s s i o n  
t i m e  o f  t h e  v i s u a l  i n f o r m a t i o n  f rom t he  r i g h t  hemi sphere 
ac r oss  t o  t h e  v e r b a l  l e f t  hemi sphere where t h e  d e c i s i o n  
" s i m u l t a n e o u s "  i s  made. More mixed r e s u l t s  were o b t a i n e d  
f o r  l e f t  handers  due a p p a r e n t l y  t o  some be i ng  r i g h t
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b r a i n e d  f o r  l anguage .  By i n c r e a s i n g  t he  i n t e n s i t y  o f  t h e
LVF s t i m u l u s  r e l a t i v e  t o  t h a t  o f  t h e  RVF, f o r  r i g h t  handed
s u b j e c t s ,  t h e  above e f f e c t  cou l d  be r e v e r s e d  ( E f r o n ,
1963b) .  Thus,  f o r  t h e  s t i m u l u s  va l ues  used,  i n t e r -
h e m i s p h e r i c  t r a n s m i s s i o n  t i m e  may be d e c r e a s e d  by 
i n c r e a s i n g  t h e  i n t e n s i t y  o f  t h e  v i s u a l  s t i m u l u s .
Jeeves and Di xon ( 1970) f ound t h a t  both l e f t  and 
r i g h t  handed a d u l t s  responded f a s t e r  w i t h  t h e i r  r i g h t  
hemi sphere  t o  l a t e r a l i z e d  2 ms f l a s h e s  o f  l i g h t .  Jeeves 
(1972)  c o n f i r me d  t h i s  r e s u l t  f o r  r i g h t  handed c h i l d r e n ,  
but  not  f o r  l e f t  hander s .  Bradshaw and P e r r i me n t  ( 1970) 
a l s o  r e p o r t  f a s t e r  r i g h t  hemi sphere response t o  p o i n t  
1 i g h t  s o u r c e s .
I n  j u d g i n g  t h e  depth  o f  t a c h i s t o s c o p i c a l l y  p r esen t ed  
r o d s ,  Du r n f o r d  and Kimura (1971)  f ound t h e i r  s u b j e c t s  t o  
be r i g h t  h e m i s p h e r e  s u p e r i o r  when t h e  v i e w i n g s  were 
b i n o c u l a r .  No l a t e r a l i  t y  e f f e c t s  were  o b s e r v e d  f o r  
monocu l a r  v i e w i n g s .  Us i ng J u l e s z  s te reograms i n  whi ch t he  
o n l y  depth  cue a v a i l a b l e  i s  b i n o c u l a r  d i s p a r i t y ,  Du r n f o r d  
and Kimura (1971)  aga i n  f ound t h e  r i g h t  hemi sphere t o  be 
more a c c u r a t e .  The conve r se  o f  t h e  l a t t e r  r e s u l t  has been 
r e p o r t e d  by R i c h a r d s  (1970)  us i ng  p o l a r i z e d  l i n e s .  He 
s t a t e s  t h a t  h i s  l e f t  hemi sphere  s u p e r i o r i t y  " i s  l a r g e l y  
due t o  t h e  reduced chance o f  f i n d i n g  d i s p a r i t y  d e t e c t o r s  
i n  t h e  r i g h t  h e mi s p h e r e . "
W h i t e  ( 1 9 7 1 )  f o u n d  a RVF s u p e r i o r i t y  f o r  
i d e n t i f i c a t i o n  o f  l i n e  o r i e n t a t i o n .  Th i s  r e s u l t  has been
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c r i t i c i z e d  by Kimura and Du r n f o r d  (1974)  i n  t h a t  t he  few 
o r i e n t a t i o n s  o f  l i n e s  p r esen t ed  may have a l l o w e d  ve r ba l  
m e d i a t i o n  ( e . g . ,  " h o r i z o n t a l , "  " v e r t i c a l , "  " o b l i q u e " ) ,  and 
t h e y  r e p o r t  a LVF s u p e r i o r i t y  f o r  an e l even  s l ope  c h o i c e ,  
as d i d  F o n t e n o t  and B e n t o n  ( 1 9 7 2 )  f o r  a 10 c h o i c e  
parad i gm.  Th i s  c o n t e n t i o n  i s  a l s o  suppor t ed  by B e r l u c c h i  
( 1 974)  who r e p o r t s  a s h i f t  f rom RVF t o  LVF s u p e r i o r i t y  
when l i n e  o r i e n t a t i o n  i s  made more d i f f i c u l t  t o  code 
v e r b a l l y .  In a l i n e  o r i e n t a t i o n  mat ch i ng  t a s k  i n  whi ch 
" same"/ " d i f f e r e n t " r esponses  were r e q u i r e d ,  A t k i n s o n  and 
Egeth (1973)  observed f a s t e r  LVF r e a c t i o n  t i m e s .
When us i ng  b i l a t e r a l l y  p r esen t ed  nonsense o r  f a m i l i a r  
l i n e  f orms as e x p e r i m e n t a l  s t i m u l i .  Heron (1957)  found no 
v i s u a l  f i e l d  d i f f e r e n c e s .  S i m i l a r l y ,  Te r r ace  (1959)  w i t h  
u n i l a t e r a l  r andoml y  o c c u r r i n g  nonsense forms f ound no VF 
r e c o g n i t i o n  d i f f e r e n c e s  f o r  o v e r a l l  s c o r e s ,  b u t  t he .  
m a j o r i t y  o f  h i s  s u b j e c t s  had b e t t e r  LVF s c o r es .
Bryden (1960)  p r esen t ed  b i l a t e r a l  rows o f  g e o me t r i c a l  
f o r m s .  He o b s e r v e d  s i g n i f i c a n t  LVF r e c o g n i t i o n  
s u p e r i o r i t i e s  and t h a t  s u b j e c t s  tended t o  r e p o r t  l e f t  t o  
r i g h t .  When he r e q u i r e d  a r e v e r s e d  o r d e r  o f  r e p o r t ,  a RVF 
s u p e r i o r i t y  was o b t a i n e d .  Wi th u n i l a t e r a l  p r e s e n t a t i o n ,  
he o b s e r v e d  no d i f f e r e n c e s .  However ,  h i s  b i l a t e r a l  
s t i m u l i  ex tended ac r oss  f i x a t i o n ,  and t h e  ou t e r mos t  edge 
o f  u n i l a t e r a l  s t i m u l i  were l a t e r a l l y  d i s p l a c e d  o n l y  1 ° 8'  
f r om f i x a t i o n .  Th i s  does not  ensure r e s t r i c t i o n  o f  i n p u t  
t o  a s e l e c t e d  hemi spher e .  He a l so  used o r a l  r e p o r t .
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Bryden and Rainey ( 1 9 6 3 ) ,  w i t h  more l a t e r a l i z e d  s t i m u l i ,  
f ound LVF s u p e r i o r i t i e s  f o r  b i l a t e r a l  g eome t r i c  f orms and 
f a m i l i a r  o b j e c t s ,  but  a RVF advantage f o r  u n i l a t e r a l  
f ami  1 i a r  o b j e c t s .
Repea t ed l y  p r e s e n t i n g  l i n e  d r awi ngs  u n t i l  t h e y  were 
r e c o g n i z e d ,  Wyke and E t t i n g e r  ( 1 9 6 1 )  o b t a i n e d  a RVF 
s u p e r i o r i t y .
K i mu r a  ( 1 9 6 6 )  f o u n d  no VF d i f f e r e n c e s  i n  t h e  
r e c o g n i t i o n  o f  u n i l a t e r a l l y  p r e s e n t e d  nonsense  f i g u r e  
p a i r s .  I n  a s u b s e q u e n t  e x p e r i m e n t  wher e  a
" s a m e " / " d i f f e r e n t "  r esponse e l i m i n a t e d  memory m e d i a t i o n ,  
a g a i n  no VF d i f f e r e n c e s  were observed ,  Kimura and Dur n f o r d
( 1 9 7 4 ) .  These a u t h o r s  have a l s o  been unab l e  t o  r e p l i c a t e  
t h e  r e s u l t s  o f  Bryden and Rainey ( 1963) ,  and Wyke and 
E t t l i n g e r  ( 1 9 6 1 ) ,  w i t h  s t a n d a r d ,  m i r r o r e d  o r  i n v e r t e d  
v e r s i o n s  o f  f a m i l i a r  l i n e  d r a w i n g s .
For  ma t ch i ng  p a i r s  o f  b l a c k  ge o me t r i c  shapes (a 
" same" /  " d i f f e r e n t "  d e c i s i o n ) ,  Beaumont and Dimond (1975)  
f ound s u p e r i o r  r e a c t i o n  t i me  and p e r cen t  c o r r e c t  r a t e s  f o r  
s t i m u l i  p r esen t ed  t o  t h e  r i g h t  hemi sphere .  Whi te  and 
Whi te  ( 1 9 7 5 ) ,  ma t ch i n g  2-4 b l a c k  geo me t r i c  shapes,  a l so  
r e p o r t e d  b e t t e r  r i g h t  hemi sphere per f o r mance .  But  Umi l ta 
et  al  ( 1 97 8 ) ,  us i ng  p a i r s  o f  o u t l i n e  f i g u r e s  ( a g a i n  a 
" s a m e " / " d 1 f f e r e n t "  response)  observed a l e f t  hemi sphere 
s u p e r i o r i t y  f o r  s i m p l e r  shape and nonsense f i g u r e  matches ,  
and a r i g h t  hemi sphere  advantage o n l y  f o r  t h e  most  complex 
g e o m e t r i c a l  f i g u r e s  used.
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Hines (1975)  observed  a RVF s u p e r i o r i t y  f o r  shape 
r e c o g n i t i o n  i r r e s p e c t i v e  o f  whe t he r  s u b j e c t s  v iewed t h e  
s t i m u l i  b i l a t e r a l l y  p a i r e d  w i t h  an o t h e r  shape o r  a word.  
E a r l i e r ,  Hines (1972)  had a l s o  r e p o r t e d  a RVF advant age 
f o r  b i l a t e r a l l y  p r ese n t e d  shapes,  but  l a t e r  Hines (1978)  
found no s i g n i f i c a n t  f i e l d  d i f f e r e n c e s  f o r  shapes.
Go l dberg  et  al  ( 1978)  us i ng  t e x t u r e d  shapes,  f ound 
t h a t  t h e  l e f t  hemi sphere processed shape b e t t e r  t han  t h e  
r i g h t  hemi spher e ,  w h i l e  f o r  p r o c e s s i n g  t e x t u r e ,  t he  l e f t  
was p o o r e r .
T h u s ,  a l t h o u g h  on t h e  b a s i s  o f  l e s i o n  s t u d i e s  
( e s p e c i a l l y  cases o f  v i s u a l  o b j e c t  agnos i a )  and s p l i t  
b r a i n  t a c h 1s t oscope e x p e r i m e n t s ,  one would expec t  t he  
r i g h t  hemi sphere t o  p r edomi na t e  i n  t h e  p e r c e p t i o n  o f  
shape,  t h i s  i s  not  c o n s i s t e n t l y  observed e m p i r i c a l l y  w i t h  
normal  s u b j e c t s .
I n  v i s u a l  m a s k i n g ,  t h e  p e r c e p t i o n  o f  a t a r g e t  
s t i m u l u s  (TS) i s  degraded o r  e l i m i n a t e d  by a masking 
s t i m u l u s  (MS) whi ch o p t i c a l l y  occup i es  t he  same o r  an 
a d j a c e n t  r e g i o n  o f  v i s u a l  space.  I n backward v i s u a l  
mask i ng ,  t h e  MS t e m p o r a l l y  f o l l o w s  o r  i s  c o n c u r r e n t  w i t h  
t h e  TS. The t i me  i n t e r v a l  between t h e  o f f s e t  o f  t he  TS 
and t he  onset  o f  t h e  MS i s  termed t he  i n t e r  s t i m u l u s  
i n t e r v a l  ( I S I ) .  The c r i t i c a l  I S I  i s  t h e  minimum I S I  
whi ch no l o n g e r  i n t e r f e r e s  w i t h  t he  TS. The s t i m u l u s  
onse t  asynchr ony  (SOA) i s  t h e  t i me  f rom onset  o f  t h e  TS t o  
onse t  o f  t he  MS.
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Oscar -Berman e t  al  . ( 1 973)  r e p o r t  t h a t  f o r  normal
s u b j e c t s  t h e  c r i t i c a l  I S I  i s  s h o r t e r  f o r  wor ds  and
nonsense  shapes  p r e s e n t e d  i n  t h e  RVF. C o n v e r s e l y ,  
Oscar-Berman et  a l . ( 1976)  found s h o r t e r  LVF c r i t i c a l
I S I ' s  and SOA’ s f o r  m u s i c a l  notes but  no such d i f f e r e n c e s  
f o r  l e t t e r s .  However ,  McKeever  and Suber i  ( 1974)  showed 
t h a t  t h e  LVF SOA f u n c t i o n  f o r  l e t t e r s  l agged t he  RVF
f u n c t i o n  by around 13 ms. And Cohen ( 1 9 7 6 ) ,  a l s o  w i t h  
l e t t e r  s t i m u l i ,  w r i t e s ,  "mask i ng  produced a s i g n i f i c a n t  
decrement  i n  t h e  LVF,  bu t  not  i n  t he  RVF."
I n  t h e s e  e x p e r i m e n t s ,  t he  c r i t i c a l  ISI  o r  SOA i s
i n t e r p r e t e d  as be i ng  a measure o f  p r o c e s s i n g  o r  encod i ng  
t i m e .  S h o r t e r  v a l u e s  i n d i c a t e  f a s t e r  p r o c e s s i n g  o r  
encod i ng .  The r e s u l t s  f a v o u r  t h e  l e f t  hemi spher e .
I t  s h o u l d  a l s o  be b r i e f l y  noted t h a t  v i s u a l  mask i ng 
e f f e c t s  are  f r e q u e n t l y  observed  i n  expe r i men t s  on appa r en t  
mo t i on  (and a pp a r e n t  movement  i n  v i s u a l  mask i ng s t u d i e s ) ,  
( Wer t he i me r ,  1912;  K o r t e ,  1915;  Kahneman, 1967;  W e i s s t e i n
and Growney,  1969;  Mac kenz i e ,  1971) ,  t hough t h e  p r e c i s e  
na t u r e  o f  t h e  r e l a t i o n s h i p  between t h e  two phenomena 
remains c o n t e n t i o u s ,
Stevens  (1908b)  r e p o r t s  t h a t  o b j e c t s  i n  m o t i on  i n  t h e  
RVF appear  t o  move f a s t e r  t h a n  t hose  moving a t  equal  r a t e s  
i n  t h e  LVF. T h i s  he acc o un t s  f o r  i n  terms o f  h i s  e a r l i e r  
f i n d i n g  ( S t e v e n s ,  1 9 0 8 a ) ,  t h a t  l e n g t h s ,  e t c .  a p p e a r  
g r e a t e r  i n  t h e  RVF.  G e n g e r e l l i  ( 1 9 4 8 )  w i t h  an 
e x p e r i m e n t a l  s e t u p  in which ei ther  i n t e r h e m i  s p h e r i c  o r
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i n t r a h e m i s p h e r i c  a p p a r e n t  m o t i o n  m i g h t  be
o bs e r v ed ,  f ound  t h a t  t h e  i n t r a  h e m i s p h e r i c  case was most 
o f t e n  r e p o r t e d .
When two v i s u a l  t a r g e t s  are p o s i t i o n e d  i n  t he  m i d l i n e  
o f  v i s i o n  bu t  a t  d i f f e r e n t  d i s t a n c e s  f r o m t h e  s u b j e c t  and 
one t a r g e t  i s  f i x a t e d  f o v e a l l y ,  t h e  o t h e r  t a r g e t  may be 
seen d i p l o p i c a l l y  a t  equal  d i s t a n c e s  t o  t h e  l e f t  and r i g h t  
o f  t he  f i x a t e d  t a r g e t .  I f  t he  t a r g e t s  a r e  f l a s h e d  on and 
o f f  a l t e r n a t e l y  so as t o  p roduce a p p a r e n t  mo t i on ,  t he  
f i x a t e d  t a r g e t  may be p e r c e i v e d  as s p l i t t i n g  and moving i n  
bo t h  d i r e c t i o n s  t o wa r d s  t h e  two images o f  t h e  o t h e r  
t a r g e t ;  o r  m o t i o n  t o w a r d s  one o f  t h e  images may 
p r edomi na t e  w i t h  s u p p r e s s i o n  o f  t h e  o t h e r  d i r e c t i o n  o f  
m o t i o n .  A c c o r d i n g  t o  C a r t e r  ( 1 9 5 3 ) ,  s u b j e c t s  u s u a l l y  
i n i t i a l l y  r e p o r t  s p l i t t i n g  m o t i o n ,  bu t  a f t e r  about  30 secs 
o b s e r v a t i o n ,  a s i n g l e  d i r e c t i o n  m a i n t a i n s .  Depending on 
whe t he r  t h e  near  o r  f a r  t a r g e t  i s  f i x a t e d ,  t h e  d i r e c t i o n  
o f  movement wh i ch  p r e d o m i n a t e s  may be i n t e r p r e t e d  as 
i n d i c a t i n g  w h i c h  c e r e b r a l  h e m i s p h e r e  ( o r  eye)  i s  
d o m i n a t i n g  t h e  p e r c e p t i o n  o f  m o t i o n .  J a s p e r  (1932)  and 
Jasper  and Raney (1937)  r e p o r t  t h a t  t h e  m a j o r i t y  o f  r i g h t  
handed s u b j e c t s  were l e f t  c e r e b r a l  domi nant  f o r  t h i s  t a s k ,  
wh e r e a s  l e f t  h a n d e r s  t e n d e d  t o  be r i g h t  d o m i n a n t .  
Amb i dex t r ous  s u b j e c t s  were e v e n l y  d i v i d e d .
J a s p e r ' s  e x p e r i m e n t s  have been c r i t i c i z e d  by C a r t e r  
( 1953)  i n  t h a t  no f i x a t i o n  s p o t s  were p r o v i d e d .  C a r t e r  
m o d i f i e d  h i s  a p p a r a t u s  a p p r o p r i a t e l y ,  and a d d i t i o n a l l y
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i n t r o d u c e d  a " t h i e e  t a r g e t  s i t u a t i o n , "  i n  w h i c h  t wo 
t a r g e t s  were p l aced  one on e i t h e r  s i de  o f  t h e  d i s t a n t  
t a r g e t ,  w h i l e  t h e  near  t a r g e t  o f  t he  Jas pe r  se t u p  was 
r emoved .  T h i s  m o d i f i c a t i o n  a l s o  a l l o w s  m o n o c u l a r  
v i e w i n g s .  C a r t e r ' s  r e s u l t s  f o r  both t he  two and t h r e e  
t a r g e t  s i t u a t i o n s  were i n  good agreement .  He f ound  r i g h t  
handers t en d e d  t o  be l e f t  hemisphere domi nan t ,  w h i l e  l e f t  
handers appeared t o  be more mi xed.  Note,  however ,  t h a t  i n  
t hese  e x p e r i m e n t s  s t i m u l u s  v i ew i ngs  are ove r  a p e r i o d  o f  
m i n u t e s .
I n  a d i s c r i m i n a t i v e  r e a c t i o n  t i me  t a s k ,  B e r t o l o n i  ^  
a l . (1978)  f ound t h a t  t h e  r i g h t  hemisphere was f a s t e r  i n  
d e t e c t i n g  r a t e s  o f  m o t i o n .
Conc l ud i ng  comment
O v e r a l l ,  t h e  g l i b  s t a t emen t  t h a t ,  " f o r  normal  r i g h t
handed s u b j e c t s  t h e  r i g h t  hemisphere i s  s u p e r i o r  f o r  v i s u o «  
- s p a t i a l  t a s k s , "  cannot  be accepted w i t h o u t  r e s e r v a t i o n s .  
Though i t  s h o u l d  be r ec og n i ze d  t h a t  many o f  t h e  p e r t i n e n t  
ex p e r i me n t s  can be c r i t i c i z e d  on me t h o d o l o g i c a l  g r ounds .
The e x p e r i m e n t s  t o  be r e p o r t e d  i n  t h i s  t h e s i s  examine 
c e r e b r a l  h e m i s p h e r i c  d i f f e r e n c e s  i n  r e a l  m o t i o n ;  apparen t  
mot i on  u n de r  v a r i o u s  s t i m u l u s  c o n d i t i o n s ;  appa r e n t  mo t i on  
i n  d e p t h ;  and shapes i n  apparent  mot i on .
F i r s t ,  however ,  t he  me t h o do l o g i ca l  p r e c a u t i o n s  whi ch 
must be c o n s i d e r e d  when con d u c t i n g  hemisphere e xpe r i men t s  
w i l l  be d i s c u s s e d .
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Chap t e r  2
Hemi spher i c  Expe r i men t a l  Methodo l ogy
In t h i s  c h a p t e r ,  t h e  e x p e r i m e n t a l  probl ems p a r t i c u l a r  
t o  h e mi s p h e r i c  r e s e a r c h  are  examined.  The t e c h n i q u e s  
whi ch were used t o  c o n t r o l  f o r  and h o p e f u l l y  e l i m i n a t e  
p o t e n t i a l  s p u r i o u s  r e s u l t s  are  p r e s e n t e d .
As can be seen f rom t h e  schemat i c  f i g u r e  2.1 when a 
human o b s e r v e r  f o v e a l l y  v i ews t h e  f i x a t i o n  spo t  ( F ) ,  
s t i m u l i  p r esen t ed  i n  t h e  l e f t  v i s u a l  f i e l d  (LVF) are 
t r a n s m i t t e d  d i r e c t l y  o n l y  t o  t h e  r 1ght  hemi spher e ;  and 
s t i m u l i  i n  t he  r i g h t  v i s u a l  f i e l d  (RVF) t o  t he  1 e f t  
hemi sphere .
I n f o r m a t i o n  f rom t he  c e n t r a l  r e g i o n  o f  t h e  v i s u a l  
f i e l d ,  B, i s  r e c e i v e d  by bot h  hemi spher es .  Th i s  area o f  
b i l a t e r a l  r e p r e s e n t a t i o n  ex t ends  t o  around 2 . 5 °  v i s u a l  
ang l e  (VA) on each s i d e  o f  f i x a t i o n  ( Wh i t e ,  1972) .
T h u s ,  t o  e n s u r e  t h a t  v i s u a l  s t i m u l i  a r e  b e i n g  
p r e s e n t e d  t o  o n l y  one c e r e b r a l  h e m i s p h e r e ,  l a t e r a l  
s t i m u l u s  d i s p l a c e me n t s  shou l d  be 2 . 5°  VA o r  g r e a t e r  w i t h  
t h e  s u b j e c t  f i x a t i n g  c e n t r a l l y .  In t h e  e xp e r i me n t s  t o  be 
r e p o r t e d ,  t h e  l e a s t  l a t e r a l i z e d  p o i n t  o f  a l l  s t i m u l i  
( i . e . ,  t h e  p o i n t  on t h e  s t i m u l u s  nea r es t  t o  f i x a t i o n )  
s a t i s f i e d  t h i s  c r i t e r i o n .  The a c t u a l  d i s p l a c e m e n t s  used 
i n  each exp e r i me n t  are  d e t a i l e d  i n  t h e  method s e c t i o n  o f  
each s t u d y .
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Figure 2.1
Schenatic diagram of the human visual system. Visual field stimuli are received by the contralateral cerebral hemisphere.
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A number o f  t echn i ques ,  have been employed t o  check 
t h a t  t h e  s u b j e c t  i s  a c t u a l l y  f i x a t i n g  t he  c e n t r a l  s p o t .  
M i s h k i n  and F o r g a y s  ( 1 9 5 2 )  d i r e c t l y  o b s e r v e d  t h e i r  
s u b j e c t ' s  eyes ,  " i f  eye movement occ u r r ed  a t  t h e  moment o f  
exposure  t h e  response was d i s c a r d e d . "  LaGrone (1942)  
watched whe t he r  h i s  s u b j e c t s '  eyes d e v i a t e d  f r om f i x a t i o n  
by us i ng  a m i r r o r .  Gazzaniga et  a l . ( 1965) observed t h e i r  
p a t i e n t s '  eyes t h r o u g h  a h o l e  a t  f i x a t i o n  and " p r e s e n t e d  
s t i m u l i  o n l y  when t h e  s u b j e c t ' s  gaze was f i r m l y  c e n t e r e d . "  
Maddess et  al  . ( 1973) used a v i e w i n g  t e c h n i q u e  s i m i l a r  t o  
t h e  l a t t e r ,  bu t  w i t h  a " t e l e s c o p e "  at  f i x a t i o n .  They 
compared t h i s  m o n i t o r i n g  method w i t h  s i d e  v i e w i n g  and 
f o u n d  t h e  " t e l e s c o p e  t e c h n i q u e "  t o  be s u p e r i o r .  
T r e v a r t h e n  and Tur sky  (1969)  r eco r ded  t h e i r  s u b j e c t s '  head 
movements by means o f  a c o u n t e r w e i g h t  a p p a r a t u s ,  and eye 
movements by e l e c t r o o c u l o g r a p h . Closed c i r c u i t  TV was 
used by B e r t o l o n i  e t  al  . ( 1978) .  Two f u r t h e r  methods are 
noted by Dimond and Beaumont ( 1 9 7 4 ) .  Si nce t he  i r i s  and 
sclera r e f l e c t  d i f f e r e n t  amounts o f  l i g h t ,  eye movements 
may be d e t e c t e d  by m o n i t o r i n g  changes i n  r e f l e c t e d  l i g h t .  
A l t e r n a t i v e l y ,  w i t h  p o l a r i z e d  l i g h t ,  t h e  s u b j e c t  i s  
r e q u i r e d  t o  m a i n t a i n  H a i d i n g e r ' s  Brush i n  a l i g n me n t  w i t h  
t h e  f i x a t i o n  p o i n t .
Other  such " f i x a t i o n  f o r c i n g "  t e c h n i q u e s  have been 
a p p l i e d ;  f o r  example,  Ayres (1966)  p r es en t ed  a b r i e f  
d u r a t i o n  l i g h t  a t  f i x a t i o n .  Only when t h i s  l i g h t  was on 
cou l d  t h e  s u b j e c t  expose t h e  t a r g e t .  Spe r r y  (1968)
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r e q u i r e d  h i s  s u b j e c t s  t o  r e p o r t  a smal l  l e t t e r  o r  number 
b r i e f l y  p r esen t ed  a t  f i x a t i o n .  Thi s  p r ocedu r e  has a l s o  
been used by McKeever  and H u l i n g  (1971a,  b) . The l a t t e r  
t e c h n i q u e  has been c r i t i c i z e d  by Hines (1972)  i n  t h a t  i t  
may i n s t i g a t e  a r i g h t w a r d s  r e a d i n g  scan f rom f i x a t i o n ,  or  
i n t e r f e r e  w i t h  s t i m u l u s  r e c a l l .  However ,  McKeever  et  al  . 
(1972)  have c o n t e s t e d  t h e s e  p o i n t s .
K i n s b o u r n e  ( 1 9 7 0 )  has shown t h a t  i n  a v i s u a l  
d e t e c t i o n  ex pe r i men t  i n  whi ch no l a t e r a l i t y  a f f e c t s  were 
o b t a i n e d ,  t h e  i n t r o d u c t i o n  o f  concommi tant  v e r ba l  r e c a l l  
gave r i s e  t o  a RVF s u p e r i o r i t y  i n  d e t e c t i o n .  K i nsbour ne  
a t t r i b u t e d  t h i s  change t o  an a c t i v a t i o n  o f  t h e  l e f t  
hemi sphere by t h e  v e r b a l  t a s k .  Whether  r e q u i r i n g  a 
s u b j e c t  t o  r e p o r t  a l e t t e r  o r  d i g i t  a t  f i x a t i o n  a c t i v a t e s  
t h e  l e f t  hemi sphere i s  u n c e r t a i n .  Th i s  s u g g e s t i o n  has 
l a r g e l y  been r e j e c t e d  by Hines ( 1978 ) .  However ,  i t  
appears s a f e s t  not  t o  use t h i s  t y p e  o f  f i x a t i o n  f o r c e r  
when c o n d u c t i n g  p u r e l y  v i s u o - s p a t i a l  e x p e r i me n t s .
I n  t h e  a b sence  o f  s o p h i s t i c a t e d  eye m o n i t o r i n g  
equ i pment ,  one may be r e assu r e d  by t h e  e m p i r i c a l  ev i dence  
t h a t  s u b j e c t s  are ab l e  t o  m a i n t a i n  f i x a t i o n  d u r i n g  t he  
b r i e f  s t i m u l u s  d u r a t i o n s  r e q u i r e d .  Riggs e t  al  . ( 1 954)
have examined eye movement r e c o r d s  f o r  f i x a t i o n  on a b l a c k  
do t  i n  a b r i g h t  f i e l d .  T h e i r  da t a  i n d i c a t e  t h a t  d u r i n g  
0.1 sec " t h e  r e t i n a l  image t y p i c a l l y  moves t h r o u g h  a 
d i s t a n c e  c o r r e s p o n d i n g  t o  25 sec o f  a r c ,  a p p r o x i m a t e l y  t h e  
d i a m e t e r  o f  a s i n g l e  r e t i n a l  cone.  Thus we may say t h a t
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0.1 sec i s  o f t e n  a p r a c t i c a l  exposure t i me  f o r  t h e  c o n t r o l  
o f  eye movements. "
I t  has a l s o  been shown t h a t  s u b j e c t s  are  r e s p o n s i v e  
t o  f i x a t i o n  d i r e c t i o n s .  Bryden and Rainey (1963)  observed 
enhanced  l a t e r a l i t y  e f f e c t s  f o r  " s t r o n g "  f i x a t i o n  
i n s t r u c t i o n s .
A war n i ng  t o ne  whi ch h e r a l d s  a s t i m u l u s  p r e s e n t a t i o n  
a s s i s t s  s u b j e c t s  i n  m a i n t a i n i n g  f i x a t i o n  a t  t h e  c o r r e c t  
t i m e s .
To e n s u r e  h e m i s p h e r i c  l a t e r a l i z a t i o n ,  VF 
l a t e r a l i z a t i o n  i s  r e q u i r e d .  In non- random u n i l a t e r a l  
s t i m u l u s  p r e s e n t a t i o n s ,  t h e  s u b j e c t  v i ews b l o c k s  o f  t r i a l s  
i n  one VF a t  a t i m e .  Th i s  parad i gm may i n t r o d u c e  a s h i f t  
i n  f i x a t i o n  t owar ds  t h e  f i e l d  o f  t h e  s t i m u l i ,  o r  a s h i f t  
i n  a t t e n t i o n  t owar ds  t h a t  f i e l d ,  s i n c e  t h e  s u b j e c t  knows,  
o r  q u i c k l y  l e a r n s ,  where s t i m u l i  w i l l  appear .  Wi th 
b i l a t e r a l  s t i m u l u s  p r e s e n t a t i o n s ,  s t i m u l i  a lways occ u r  i n  
bo t h  v i s u a l  f i e l d s .  Though t h e  l i k e l i h o o d  o f  s h i f t s  i n  
a t t e n t i o n  are l e s s  t han  i n  t h e  u n i l a t e r a l  case,  t h e
s u b j e c t  may choose t o  c o n c e n t r a t e  s e l e c t i v e l y  on one 
f i e l d ,  knowing t h a t  he w i l l  be a l mos t  a lways sure  o f
c o r r e c t l y  i d e n t i f y i n g  a t  l e a s t  one o f  t h e  two s t i m u l i .  I t
i s  a l s o  p o s s i b l e  t h a t  r epea t ed  b i l a t e r a l  p r e s e n t a t i o n s  may
t r i g g e r  a we l l  p r a c t i c e d  l e f t  t o  r i g h t  r e a d i n g  scan.  For  
t h e s e  r e a s o n s ,  random u n i l a t e r a l  p r e s e n t a t i o n s  a r e  
p r e f e r r e d .  I n  t h i s  d e s i g n  s t i m u l i  a r e  p r e s e n t e d  
u n i l a t e r a l l y  on any p a r t i c u l a r  t r i a l ,  bu t  w i t h i n  a b l o c k
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o f  t r i a l s  t h e  s i d e  on wh i ch  a s t i m u l u s  w i l l  appear  i s  
r andomi zed.  Si nce s t i m u l i  appear  i n  bo t h  v i s u a l  f i e l d s  
d u r i n g  an o b s e r v a t i o n  p e r i o d ,  t h e  s u b j e c t ' s  f i xa t i on  i s  
not  s e l e c t i v e l y  drawn t o  one s i d e .  For  any p a r t i c u l a rV
p r e s e n t a t i o n ,  he cannot  know i n  advance on whi ch s i d e  t h e  
s t i m u l u s  w i l l  o c c u r .  A l s o ,  i f  he c o n c e n t r a t e s  on one 
v i s u a l  f i e l d ,  he i s  a l mos t  c e r t a i n  t o  miss a l l  s t i m u l i  
p r esen t ed  i n  t h e  o t h e r .
Even w i t h  random u n i l a t e r a l  p r e s e n t a t i o n s  and t he  
s u b j e c t  i n i t i a l l y  f i x a t i n g  t h e  s p o t ,  i f  t h e  s t i m u l u s  
d u r a t i o n  i s  t o o  g r e a t  t he  s u b j e c t  can s h i f t  h i s  gaze t o  
l o o k  d i r e c t l y  a t  i t .  I f  t h e  s t i m u l u s  i s  b r i e f  enough,
i . e . ,  w i t h i n  t h e  l a t e n c y  o f  eye movements,  t h i s  a r t e f a c t  
may be avo i d e d .
Westheimer  (1954)  f ound t h a t  t h e  l a t e n c y  o f  eye 
movements v a r i e s  between 120 ms and 180 ms. The minimum 
l a t e n c y  ment i oned by C o r v i t z  and Laves (1962)  i s  150 ms. 
Wh i l e  Saslow (1967)  r e p o r t s  l a t e n c i e s  o f  around 200 ms 
i r r e s p e c t i v e  o f  whe t he r  t wo ,  f o u r  o r  e i g h t  p o s s i b l e  new 
t a r g e t  p o s i t i o n s  were used.  Robinson (1965)  who examined 
eye t r a c k i n g  o f  a s t i m u l u s  whi ch s t a r t s  t o  move,  s t a t e s ,  
" t h e  t i me  r e q u i r e d  f o r  t h e  eye t o  a c c e l e r a t e  f r om r e s t  t o  
any v e l o c i t y  f rom 5 t o  20 deg / sec  i s  about  130 ms. "  Of 
cou r se  i n  t hese  e x p e r i me n t s  s u b j e c t s  were i n s t r u c t e d  t o  
s h i f t  f i x a t i o n  t o  t he  new s t i m u l u s  p o s i t i o n .
P o t e n t i a l  e r r o r s  o f  f i x a t i o n  and a t t e n t i o n  wer e  
c o n t r o l l e d  i n  t h e  e x p e r i me n t s  t o  be r e p o r t e d  i n  t h e
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f o l l o w i n g  ma nn e r :  S u b j e c t s  wer e  shown t h e  c e n t r a l
f i x a t i o n  spo t  and t o l d  t h a t  t h e y  shou l d  be f i x a t i n g  t h i s  
d u r i n g  s t i m u l u s  p r e s e n t a t i o n s  i n  o r d e r  t h a t  mean i ng f u l  
data  mi gh t  be o b t a i n e d  i n  t h e  e x p e r i m e n t .  At  a l l  r e l e v a n t  
t i m e s ,  e . g . ,  a f t e r  a break  when t h e y  were about  t o  
recommence o b s e r v a t i o n s ,  t h e y  were reminded o f  t h e  i mpor ­
t ance  o f  f i x a t i n g  t h e  d o t .  They were t o l d  t h a t  t h e y  would 
r e c e i v e  a war n i ng  t o n e  t h r o u g h  headphones whi ch would 
i n f o r m  them when t o  f i x a t e .  P r e s e n t a t i o n s  would be 
u n i l a t e r a l  bu t  random so t o  max i mi ze t h e i r  chance o f  
p e r c e i v i n g  t h e  s t i m u l u s  t h e y  shou l d  be c e n t r a l l y  f i x a t e d .
In a l l  ex p e r i me n t s  s t i m u l u s  p r e s e n t a t i o n  d u r a t i o n s  
were we l l  w i t h i n  t h e  l a t e n c y  o f  eye movements and l e s s  
t h an  o r  equal  t o  t h e  0.1 sec whi ch Riggs et  al  . ( 1954)
have recommended.  The i n s t u c t i o n s  t o  s u b j e c t s  and t he  
a c t u a l  s t i m u l u s  d u r a t i o n s  used are s p e c i f i e d  i n  d e t a i l  i n  
t h e  method s e c t i o n s  o f  t he  i n d i v i d u a l  e x p e r i m e n t s .
In ex pe r i me n t s  i n  whi ch VF d i f f e r e n c e s  are  f r e q u e n t l y  
i n t e r p r e t e d  i n  t e r m s  o f  c e r e b r a l  h e m i s p h e r i c  
s u p e r i o r i t i e s ,  i t  i s  s u r p r i s i n g  t h a t  few w r i t e r s  have been 
concerned about  whet her  s t i m u l i  o f  equal  d e t e c t a b i l i t y  are  
be i ng  p r esen t ed  i n  each v i s u a l  f i e l d .  Ex p e r i men t e r s  seem 
t o  assume w i t h o u t  c h e c k i n g  t h a t  t h e i r  e q u i p m e n t  i s  
" b a l a n c e d . "  Only Whi t e  (1972)  has suggested t h a t  " i t  i s  
p o s s i b l e  t o  e x p l a i n  t h e  r e s u l t s  f r om two o f  K i mu r a ' s  
e x p e r i m e n t s  ( 1 9 6 9 )  i n  t e r m s  o f  r e l a t i v e  s t i m u l u s
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r e f r a c t i o n  and t h e  p r o p e r t i e s  o f  p l a n a r  t a c h i s t o s c o p e
m i r r o r s . "
The equipment  used i n  t h e  s t u d i e s  t o  be r e p o r t e d  was 
checked f o r  VF d i s p a r i t i e s  by c o n d u c t i n g  m i n i  e x p e r i m e n t s .  
The most  s e n s i t i v e  equipment  a v a i l a b l e  f o r  VF checks was 
t h e  human v i s u a l  sys tem.  I n  one se t  o f  checks ,  o b se r ve r s  
f o v e a l l y  f i x a t e d  t h e  VF i n  whi ch t h e  s t i m u l u s  was t o  
a p p e a r  and t r i a l s  wer e  r u n  t o  t h r e s h o l d .  I n  t h i s  
s i t u a t i o n ,  t h e r e  are no h e mi s p h e r i c  e f f e c t s  i n  p l a y  and VF 
d i f f e r e n c e s  would i n d i c a t e  equipment  i mba l ance .  Ano t he r  
t e s t  i n v o l v e d  p o s i t i o n i n g  t emp o r a r y  f i x a t i o n  spo t s  on t he  
f a r  s i d e  o f  each s t i m u l u s  f i e l d .  Wi th f i x a t i o n  on t h e s e ,  
each VF cou l d  be checked w i t h  each c e r e b r a l  hemi spher e .  
These t e c h n i q u e s  are  d e s c r i b e d  i n  d e t a i l  i n  t h e  method 
s e c t i o n s  o f  t he  e x p e r i m e n t s .  I n no case d i d  t hese  t e s t s  
r e v ea l  VF d i f f e r e n c e s  i n  t h e  equ i pment .
The l i t e r a t u r e  r ev i ewed  i n  Chapt er  One has shown t h a t  
t h e  r i g h t  hemi sphere i s  t y p i c a l l y  i n f e r i o r  w i t h  r e s p e c t  t o  
l anguage f u n c t i o n ,  and e s p e c i a l l y  so w i t h  r e ga r d  t o  spoken 
o u t p u t .  R e q u i r i n g  a s u b j e c t  t o  g i v e  a ve r b a l  response 
p l a ce s  t h e  r i g h t  hemi sphere  a t  a d i s a d v a n t a g e .  There I s  a 
s t r o n g  l i k e l i h o o d  t h a t  d e c i s i o n s  made by t h e  r i g h t  
hemi sphere  would have t o  be t r a n s f e r r e d  ac ross  t h e  corpus 
c a l l o s um t o  t h e  l e f t  hemi sphere  f o r  v e r b a l  e x p r e s s i o n .  
A l s o ,  v e r b a l  m e d i a t i o n  may a c t i v a t e  t h e  l e f t  hemi sphere i n  
a manner  s i m i l a r  t o  t h a t  d i s c u s s e d  e a r l i e r  c o n c e r n i n g  
l e t t e r s  at  f i x a t i o n .
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In t he  e x p e r i me n t s  t o  be r e p o r t e d ,  a manual  response 
was used.  However ,  s i n c e  c o n t r a l a t e r a l  mot o r  pathways 
p r ed omi na t e ,  r e q u i r i n g  unimanual  responses would f a v o r ,  
and p o s s i b l y  even a c t i v a t e  t h e  p r o c e s s i n g  c a p a c i t i e s  o f  
t h e  c e r e b r a l  hemi sphere  c o n t r o l l i n g  t he  r e s po n d i ng  hand.  
Su b j ec t s  were t h e r e f o r e  r e q u i r e d  t o  compl e t e  a ba l anced 
h a l f  o f  an e x pe r i me n t  w i t h  each hand.
P o f f e n b e r g e r  (1912)  showed t h a t  r e a c t i o n  t i mes  were 
f a s t e r  when t h e  response r e q u i r e d  was on t h e  same s i d e  as 
t h e  s t i m u l u s .  F i l b e y  and Gazzaniga (1969)  f ound t h a t  when 
s u b j e c t s  were asked t o  move a l e v e r  t o  t he  l e f t  o r  r i g h t  
i n  response t o  a do t  o r  no d o t ,  t h e r e  was " c o n s i d e r a b l e  
r e s p o n s e  c o m p e t i t i o n .  " A l a t e r a l i z e d  d o t  t e n d e d  t o  
t r i g g e r  a r e s p o n s e  t o w a r d s  i t  i r r e s p e c t i v e  o f  t h e  
e x p e r i m e n t a l  i n s t r u c t i o n s .  C r a f t  and Simon (1970)  i n  a 
c h o i c e  r e a c t i o n  t i m e  t a s k ,  observed s l ower  RTs when t he  
l a t e r a l  p o s i t i o n  o f  t h e  s t i m u l u s  c o n f l i c t e d  w i t h  t h e  s i de  
o f  t h e  response b u t t o n .  They p o s t u l a t e d ,  as d i d  Simon 
( 1 9 6 9 ) ,  a " b a s i c  n a t u r a l  t endency  t o  respond t owards  t he  
sou r ce  o f  s t i m u l a t i o n . "  C r a f t  and Simon (1970)  a l s o  noted 
more e r r o r s  i n  t h e  c o n f l i c t i n g  S-R s i t u a t i o n .
To c o n t r o l  f o r  S-R c o m p a t a b i 1 i t y  i n  t h e i r  h e mi s p h e r i c  
s t u d y ,  Bradshaw and P e r r i me n t  (1970)  deve l oped a t e c h n i q u e  
i n  whi ch s u b j e c t s  responded w i t h  t h e i r  f i r s t  and second 
f i n g e r s  and " t h e  o p e r a t i n g  hand he l d  e i t h e r  i n  p r o n a t i o n  
o r  i n  s u p i n a t i o n . "
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However ,  I t  appears  t h a t  S~R c o m p a t a b i l i t y  may be 
c o n t r o l l e d  f o r  i n  l a t e r a l i t y  e x p e r i m e n t s  s i m p l y  by 
p o s i t i o n i n g  a s i n g l e  t wo-way s w i t c h  c e n t r a l l y  i n  f r o n t  o f  
t h e  s u b j e c t  and r e q u i r i n g  him t o  move i t  e i t h e r  t owar ds  o r  
away f rom him.  Th i s  se t up  was employed i n  t h e  expe r i men t s  
t o  be r e p o r t e d .  I n  some e xpe r i men t s  t h e  response was 
h i g h l y  c o m p a t i b l e  w i t h  t h e  s t i m u l i  s i n c e  t h e  s u b j e c t  had 
t o  move t h e  s w i t c h  i n  t h e  same d i r e c t i o n  as t h e  mo t i on  
p r e s e n t e d .  These d i r e c t i o n s  were up o r  down. I f  t h e  
mo t i on  appeared t o  be upwards ,  t h e  s u b j e c t  was t o  move t h e  
s w i t c h  up,  i . e . ,  away f rom him;  and c o n v e r s e l y  down 
( t owar ds  him) f o r  downwards m o t i o n .  I t  was s t r e s s e d  t h a t  
t h i s  was t o  be t h e  r esponse i r r e s p e c t i v e  o f  t he  VF i n  
whi ch mo t i on  o c c u r r e d .
As was d i s c u s s e d  i n  Chap t e r  one,  a mb i dex t r ous  and 
l e f t h a n d e d  peop l e  t end  t o  be much more mixed w i t h  r e s p e c t  
t o  c e r e b r a l  dominance t han  r i g h t  handers .  For  t h i s  
r eason ,  i n  t h e  hope o f  o b t a i n i n g  more c l e a r c u t  r e s u l t s ,  
o n l y  r i g h t  handed s u b j e c t s  were used.
A range o f  pe r f o r mance  t e s t s ,  e . g . ,  h a n d w r i t i n g ,  d a r t  
t h r o w i n g ,  d e x t e r i t y ,  h a n d - g r i p  s t r e n g t h ,  e t c . ,  Provens and 
C u n l i f f e  ( 1 9 7 2 ) ,  o r  a peg board t a s k ,  Anne t t  ( 1 9 7 2 ) ,  have 
been used t o  measure handedness.  For  t he  same pu r pose ,  a 
number o f  q u e s t i o n n a i r e s  have been deve l oped ( C r o v i t z  and 
Zener ,  1962 ; O l d f i e l d ,  1969;  Provens et  al  , 1974 ) .
The q u e s t i o n n a i r e  used i n  t h e  c u r r e n t  s t u d i e s  was a 
m o d i f i e d  v e r s i o n  o f  t h e  75 i t em one examined by Provens e t
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a l . (1974 ) .  I t  c o n s i s t s  o f  16 l a t e r a l i t y  i t ems and i s
p r esen t ed  i n  Appendi x  A. The handedness scor e  o b t a i n e d  by 
each s u b j e c t  was computed s i m p l y  by a l g e b r a i c a l l y  summing 
t h e  scores  on i t ems 1-16 and d i v i d i n g  by 16,
B a s s e r ' s  (1962)  c l i n i c a l  s t u d i e s  have shown t h a t  
l anguage t y p i c a l l y  dev e l ops  b i l a t e r a l l y  i n  c h i l d r e n ,  w i t h  
l a t e r a l i z a t i o n  t o  one h e m i s p h e r e  o c c u r r i n g  l a t e r .  
Lenneberg (1963)  s t a t e s ,  "no l a t e r a l i z a t i o n  seems t o  be 
p r e s e n t  b e f o r e  age two o r  t h r e e ;  t hen  t h e r e  i s  a p e r i o d  
t h a t  l a s t s  t o  about  age ten o r  t w e l v e  d u r i n g  wh i ch  c e r e b r a l  
l a t e r a l i z a t i o n  f o r  speech i s  g r a d u a l l y  e s t a b l i s h e d  but  may 
s t i l l  be pushed back i n t o  t h e  r i g h t  hemi sphere i f  t h e  l e f t  
hemi sphere i s  d i s t u r b e d .  A f t e r  p u b e r t y ,  l a t e r a l i z a t i o n  i s  
n o r m a l l y  f i r m l y  e s t a b l i s h e d  t o  t h e  l e f t ,  and t h e  r i g h t  
hemi sphere i s  no f u r t h e r  i n v o l v e d  i n  speech f u n c t i o n s . "  
S p l i t  b r a i n  s t u d i e s  sugges t  t h a t  t h e  i n i t i a l l y  a c q u i r e d  
b a s i c s  o f  l anguage are r e t a i n e d  by t he  r i g h t  hemi spher e ,  
w h i l e  more complex g r ammat i ca l  s t r u c t u r e s  are medi a t ed  by 
t h e  l e f t .
Kimura (1963)  u s i ng  a d i c h o t i c  l i s t e n i n g  t a s k  f ound 
r i g h t  ear  s u p e r i o r i t i e s  i n  c h i l d r e n  as young as age f o u r .  
Such r e s u l t s  have been r e p l i c a t e d  by Kimura ( 1 9 6 7 ) ,  Knox 
and Kimura ( 1 9 7 0 ) ,  Bever  ( 1 9 7 1 ) ,  and Bryden ( 1 9 7 0 ) .  The 
age o f  t h e  s u b j e c t s  ranged f r om 2 . 5  t o  12 y e a r s .
I n  a t a c t i l e - v i s u a l  shape i d e n t i f y i n g  t a s k ,  W i t e l s o n
(1975)  f ound s i g n i f i c a n t l y  s u p e r i o r  l e f t  hand pe r f o r mance
43
f o r  boys aged 5 y e a r s  and upwards;  g i r l s  f a i l e d  t o  show 
t h i s  e f f e c t  u n t i l  about  13 y e a r s .
A l t h o u g h  t h e r e  appears t o  be a c o n s i d e r a b l e  age range 
o v e r  whi ch c e r e b r a l  d i f f e r r e n t i a t i o n  deve l ops  i n  c h i l d r e n ,  
c l i n i c a l  and e x p e r i m e n t a l  s t u d i e s  i n d i c a t e  t h a t  t h e  
pr ocess  i s  f a i r l y  we l l  compl eted by p o s t - a d o l e s c e n c e .  In 
t h e  expe r i men t s  t o  be r e p o r t e d ,  most  groups o f  s u b j e c t s  
wer e  u n d e r g r a d u a t e s  aged a r o u n d  20 y e a r s .  I n  one 
ex pe r i me n t  t h e  s u b j e c t s  were h i gh  school  p u p i l s ,  mean age 
16.5 y e a r s .  T h e r e f o r e ,  a l l  s u b j e c t s  would be expec t ed  t o  
have compl et ed t h e i r  deve l opment  o f  l a t e r a l i z a t i o n .
In  a compr ehens i ve  r e v i e w ,  H a r r i s  (1978)  has shown 
t h a t  males o u t s c o r e  f ema l es  on numerous v i s u o - - s p a t i a l  
t a s k s .  The d i f f e r e n c e s  a r e  o f t e n  o b s e r v a b l e  i n  c h i l d r e n  
as we l l  as a d u l t s .  Boys appear  t o  under s t and  many v i suo -  
- s p a t i a l  concep t s  a t  e a r l i e r  ages t han  g i r l s .  Tasks i n  
whi ch male s u p e r i o r i t y  has been observed i n c l u d e  embedded 
f i g u r e s ,  v i s u a l  imagery  o f  l e t t e r s ,  mental  r o t a t i o n  o f  
f i g u r e s ,  t h r e e  d i me ns i on a l  b l o c k  enumer a t i ons  f r om two 
d i me ns i on a l  d r a w i n g s ,  geomet r y ,  chess ,  Por t eus  maze t e s t ,  
t a c t u a l  mazes,  p a t t e r n  w a l k i n g ,  map r e a d i n g ,  l e f t - r i g h t  
d i s c r i m i n a t i o n ,  a i mi ng  and t h r o w i n g ,  p u r s u i t  mo t o r ,  t a r g e t  
t r a c k i n g ,  rod and f rame t e s t ,  g e o g r a p h i c a l  knowl edge,  and 
some P i a g e t i a n  t e s t s .
Co n v e r s e l y ,  g i r l s  t end  t o  speak e a r l i e r  t han  boys ,  
accumu l a t e  v o c a b u l a r y  f a s t e r  and are f i r s t  t o  use more 
complex g r ammat i ca l  s t r u c t u r e s .
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The s e r i e s  o f  e x p e r i me n t s  t o  f o l l o w  are p r i m a r i l y  
v i s u o - s p a t i a l .  In a l l  s t u d i e s  s u b j e c t s  o f  both  sexes were 
used.  I n  a d d i t i o n ,  t h e  m a j o r i t y  o f  s u b j e c t s  were p r o b a b l y  
o f  above average i n t e l l i g e n c e  and a l l  r e p o r t e d  t hemse l ves  
f r e e  o f  n e u r o l o g i c a l  i n j u r y  o r  a b n o r m a l i t y .
The r a t i o n a l e  f o r  a d o p t i n g  p a r t i c u l a r  e x p e r i me n t a l  
p r ocedur es  has been p r e s e n t e d .  I t  i s  hoped t h a t  by us i ng  
t hes e  t e c h n i q u e s ,  a r t e f a c t u a l  r e s u l t s  have been e l i m i n a t e d  
and t h a t  l a t e r a l i t y  d i f f e r e n c e s ,  when t h e y  are  obse r ved ,  
a c c u r a t e l y  r e f l e c t  d i f f e r e n c e s  i n  t h e  p r o c e s s i n g  
c a p a c i t i e s  o f  t he  c e r e b r a l  hemispheres and are not  a 
f u n c t i o n  o f  f a u l t y  e x p e r i m e n t a t i o n .
I n  t he  f o l l o w i n g  c h a p t e r s ,  t h e  expe r i men t s  whi ch were 
conduc ted t o  examine h e m i s p h e r i c  d i f f e r e n c e s  i n  mo t i on  
p e r c e p t i o n  are  r e p o r t e d .
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Chap t e r  3
Exper i ment  1 - Hemi spher i c  d i f f e r e n c e s  i n  t h e  
p e r c e p t i o n  o f  r e a l  mo t i on
I n t  r o d u c t  i on
The human v i s u a l  s y s t e m i s  h i g h l y  s e n s i t i v e  t o  
m o t i o n ;  f o r  example,  a c o m p l e t e l y  camouf l aged b i r d  o r  
animal  becomes i m me d i a t e l y  v i s i b l e  when i t  beg i ns  t o  move.
Lower s p ec i e s  t h an  man have a l s o  evo l ved  e x c e l l e n t  
m o t i o n  p e r c e p t i o n .  G i b s o n  ( 1 9 5 8 ,  1961 ,  1966)  has
d i scu sse d  how i m p o r t a n t  v i s i o n  i s  t o  an i mal s  as t h e y  move 
around i n  t h e  e n v i r o n m e n t ,  and t h e  " t r a n s f o r m a t i o n s  o f  t he  
o p t i c  a r r a y "  whi ch o c c u r  when t h e  animal  avo i ds  s t a t i o n a r y  
o b s t a c l e s  o r  moving p r o j e c t i l e s ,  pursues p r ey  o r  f l e e s  
f r om danger .  He c o n s i d é r é s  t hes e  o p t i c a l  t r a n s f o r m a t i o n s  
t o  be s t i m u l i  f o r  t h e  eye.  An animal  whi ch i s  capab l e  o f  
c o r r e c t l y  i n t e r p r e t i n g  such o p t i c a l  i n f o r m a t i o n  may 
respond a p p r o p r i a t e l y  t o  even t s  w i t h i n  i t s  v i s u a l  r ange.
P h y s i o l o g i c a l  s t u d i e s  have shown t h a t  w i t h i n  t h e  
f r o g ' s  v i s u a l  sys tem,  t h e r e  are c e l l s  whi ch are s e n s i t i v e  
t o  t h e  t y p e  o f  mo t i o n  whi ch would be produced by p r e y ,  and 
o t h e r  c e l l s  r e s p o n s i v e  t o  t h e  movement o f  l a r g e r  o b j e c t s  
analogous t o  t h a t  o f  p r e d a t o r s  ( Le t  t v  i n  e t  al  , 1959 ; 
Maturana et  a l , 1960) .
In mammals,  d i r e c t i o n a l l y  s e l e c t i v e  u n i t s  have been 
d i s c o v e r e d .  "The t e rm ' d i r e c t i o n a l l y  s e l e c t i v e '  means
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t h a t  a u n i t  g i ves  a v i g o r o u s  d i s c h a r g e  o f  impu l ses  when a 
s t i m u l u s  o b j e c t  i s  moved t h r o u g h  i t s  r e c e p t i v e  f i e l d  i n  
one d i r e c t i o n  ( c a l l e d  t h e  p r e f e r r e d  d i r e c t i o n ) ,  whereas 
mo t i on  i n  t h e  r e v e r s e  d i r e c t i o n  ( c a l l e d  n u l l )  evokes 
l i t t l e  o r  no r esponse"  ( Ba r l o w  and L e v i c k ,  1965) .  Such 
c e l l s  have been examined i n  t h e  r a b b i t ’s r e t i n a  ( Ba r l ow and 
H i l l ,  1963;  Ba r l o w ,  H i l l ,  and L e v i c k ,  1964;  and Bar l ow and 
L e v i c k ,  1965) .
Howeve r ,  m o t i o n  d e t e c t i n g  c e l l s  have no t  been 
observed i n  t h e  more p e r i p h e r a l  r e g i o n s  o f  t h e  c a t ' s  
v i s u a l  system.  To quote  Hubei  and Wiesel  ( 1962) :  " I n  t he  
c a t ' s  r e t i n a ,  one can d i s t i n g u i s h  two t yp e s  o f  g a n g l i o n  
c e l l s ,  t ho s e  w i t h  ' o n ' - c e n t r e  r e c e p t i v e  f i e l d s  and t hose  
w i t h  ' o f f - c e n t r e  f i e l d s  ( K u f f l e r ,  1953) .  The l a t e r a l  
g e n i c u l a t e  body a l s o  has c e l l s  o f  t hese  two t y p e s ;  so f a r  
no o t h e r s  have been f ound (Hubei  and Wi e s e l ,  1961) .  In 
c o n t r a s t ,  t h e  v i s u a l  c o r t e x  c o n t a i n s  a l a r g e  number o f  
f u n c t i o n a l l y  d i f f e r e n t  c e l l  t y p e s . "
Hubei  and Wiesel  have s t u d i e d  c e l l s  i n  t h e  c a t ' s  
s t r i a t e  c o r t e x .  They f ound d i r e c t i o n a l l y  s e l e c t i v e  u n i t s ,  
and o t h e r  c e l l s  whi ch responded t o  movement i n  both  
( o p p o s i t e )  d i r e c t i o n s .  The u n i t s  s t u d i e d  were
p a r t i c u l a r l y  s e n s i t i v e  t o  t h e  o r i e n t a t i o n  o f  a moving s l i t  
o f  s t i m u l u s  l i g h t  and t o  v a r i a t i o n s  i n  t h e  r a t e  o f  i t s  
mo t i o n  ( Hube i ,  1959;  Hubei  and Wi e s e l ,  1959) .
The same i n v e s t i g a t o r s  have r e p l i c a t e d  and ex tended 
t h e s e  r e s u l t s  ( f o r  example,  w i t h  r egar d  t o  t he  c o l o r  and
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s i z e  o f  t h e  s t i m u l i  t o  whi ch c e l l s  s e l e c t i v e l y  respond)  i n  
t h e  monkey (Hubei  and W i e s e l ,  1960,  1968) .
The presence o f  d i r e c t i o n a l l y  s e l e c t i v e  u n i t s  i n  t he
human v i s u a l  system i s  i n d i c a t e d  by more i n d i r e c t  means.
In t he  w a t e r f a l l  i l l u s i o n ,  t h e  o b s e r v e r  s t a r e s  f o r  a
few seconds a t  a s t i m u l u s  whi ch i s  c o n t i n u o u s l y  moving i n
a p a r t i c u l a r  d i r e c t i o n .  When h i s  gaze i s  s h i f t e d  t o  
s t a t i o n a r y  o b j e c t s ,  t h e y  appear  t o  move i n  t h e  o p p o s i t e  
d i r e c t i o n .  S i m i l a r l y  a r o t a t i n g  s p i r a l  whi ch appears t o  
expand i s  seen as c o n t r a c t i n g  when i t s  mo t i on  i s  s t opped .
Con t i nuous  v i e w i n g  o f  such s t i m u l i  and t he  e f f e c t s  
t hu s  produced are termed s e l e c t i v e  a d a p t a t i o n .  Such 
e f f e c t s  have been used t o  s t udy  d i r e c t i o n a l l y  s e l e c t i v e  
mechanisms i n  t h e  human v i s u a l  system.
S e k u l e r  and Ganz (1963)  r e q u i r e d  t h e i r  s u b j e c t s  t o  
v i ew a v e r t i c a l  g r a t i n g  mov i ng,  e . g . ,  f r om l e f t  t o  r i g h t .  
A f t e r  t h i s  a d a p t a t i o n  p e r i o d ,  t h e  o b s e r v e r  t hen  v i ews low 
c o n t r a s t  t e s t  g r a t i n g s  moving i n  t he  same, o r  r e v e r s e ,  
d i r e c t i o n .  I t  was f ound t h a t  f o r  t he  two t e s t  cases ,  
c o n t r a s t  t h r e s h o l d s  were h i g h e r  f o r  g r a t i n g s  moving i n  t h e  
d i r e c t i o n  o f  t h e  a d a p t a t i o n  p a t t e r n .  These r e s u l t s  
i n d i c a t e  t h e  p r esence o f  u n i t s  adapted by (and t h e r e f o r e  
s p e c i f i c a l l y  s e n s i t i v e  t o ? )  a p a r t i c u l a r  d i r e c t i o n  o f  
mot i o n .
G r a t i n g s  o f  t h e  same s p a t i a l  f r e q u e n c y  and c o n t r a s t  
moving a t  t h e  same speed i n  o p p o s i t e  d i r e c t i o n s  when 
o p t i c a l l y  s u p e r i m p o s e d  p r o d u c e  a c o u n t e r p h a s e  g r a t i n g
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whi ch appears t o  p u l s a t e  w i t h  t h e  dark  bars  becoming l i g h t  
and c o n v e r s e l y .  Th r esho l d  c o n t r a s t  s t u d i e s  us i ng  c o u n t e r -  
phase  g r a t i n g s  ( L e v i n s o n  & S e k u l e r ,  1975 ;  S e k u l e r  & 
L ev i n s o n ,  1977) i n d i c a t e  t h a t  t h e r e  are u n i t s  i n  t h e  human 
v i s u a l  system t h a t  i n d e p e n d e n t l y  d e t e c t  t h e  two o p p o s i t e  
d i r e c t i o n s  o f  m o t i o n .
More genera l  ev i dence  o f  such u n i t s  has been produced 
by Lev i nson  and Se k u l e r  ( 1 9 7 6 ) .  When an a d a p t i n g  f i e l d  o f  
f l o w i n g  random do t s  i s  v i ewed p r i o r  t o  a t e s t  f i e l d  o f  
do t s  moving i n  a n o t h e r  d i r e c t i o n ,  t h e  appar en t  d i r e c t i o n  
o f  t h e  t e s t  do t s  i s  r o t a t e d  away f rom t h e  a d a p t a t i o n  
mo t i o n  v e c t o r .  " T h i s  d i r e c t i o n  s h i f t  i s  e a s i l y  under s t ood  
i f  one assumes t h a t  t h e  n e u r a l  code f o r  p e r c e i v e d  
d i r e c t i o n  depends  on a s e t  o f  d i r e c t i o n - s p e c i f i c  
mechani sms,  each t uned t o  a somewhat d i f f e r e n t  d i r e c t i o n "  
( Se k u l e r  & L e v i n s o n ,  1977) .
Thus t he  p s y c h o p h y s i c a l  ev i dence  f rom human s u b j e c t s  
appears  t o  p a r a l l e l  t h a t  o b t a i n e d  p h y s i o l o g i c a l l y  f r om 
h i g h e r  mammals.  Th i s  l eads  us t o  conc l ude  t h a t  t h e r e  are 
systems i n  t he  human v i s u a l  c o r t e x  whi ch s e l e c t i v e l y  
respond t o  s p e c i f i c  d i r e c t i o n s  o f  mo t i on .  And t h a t ,  as i n  
t h e  c a t  and monkey,  such u n i t s  do not  occur  a t  l e v e l s  i n  
t h e  v i s u a l  system p r i o r  t o  t h e  c o r t e x .
The c l i n i c a l  s t u d i e s  r ev i ewed i n  Chapter  One a l s o  
s u g g e s t  a c o r t i c a l  l o c a t i o n  f o r  m o t i o n  p e r c e p t i o n  
(R i ddoch ,  1917;  B r a i n ,  1941) .
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Wi th  normal  s u b j e c t s ,  c e r e b r a l  dominance e f f e c t s  have 
been r e p o r t e d  f o r  v e r y  b a s i c  v i s u a l  s t i m u l i .  T h i s  
l i t e r a t u r e  i s  a l s o  r ev i ewed i n  Chapter  One, bu t  t o  recap 
b r i e f l y  on some exampl es :  d e t e c t i o n  o f  l ow c o n t r a s t  do t s
( D a v i d o f f ,  1977) ;  l i g h t n e s s  j udgment s  ( D a l l e n b a c h ,  1923;  
D a v i d o f f ,  1 9 7 5 ) ;  f r a g m e n t a t i o n  o f  l u m i n o u s  t a r g e t s  
(McKinney,  1966) ;  r esponse t o  f l a s h e s  o f  l i g h t  ( Jeeves & 
D i xon ,  1970;  Bradshaw & P e r r i m e n t ,  1970) ;  dept h  p e r c e p t i o n  
( Du n f o r d  & Ki mur a ,  1971;  R i c h a r d s ,  1970) ;  l i n e  o r i e n t a t i o n  
(Kimura & Dun f o r d ,  1974;  B e r l u c c h i ,  1974;  Fon t eno t  & 
Bent on ,  1972) ;  v i s u a l  masking ( Oscar -Berman et  al  , 1973 ; 
McKeever & S u b e r i ,  1974;  Cohen, 1976) ;  and p r edomi nan t  
d i r e c t i o n  o f  appar en t  mo t i on  ( C a r t e r ,  1953) .
Given such f i n d i n g s ,  a s e r i e s  o f  ex p e r i men t s  was 
conduc t ed  t o  examine h e m i s p h e r i c  d i f f e r e n c e s  i n  mo t i on  
p e r c e p t i o n .
The f i r s t  e x p e r i m e n t  was c o n c e r n e d  w i t h  r e a l  
movement ,  w i t h  s t i m u l i  p r es en t ed  t o  e i t h e r  t h e  l e f t  or  
r i g h t  hemi sphere .  S u b j e c t s  were r e q u i r e d  t o  c o r r e c t l y  
r e p o r t  t h e  d i r e c t i o n  i n  whi ch t h e  s t i m u l i  moved.
Appar a t us  and Pr ocedure
The e xpe r i men t  was conduc t ed  i n  a wi ndowl ess  6 f t  8 
i n  h i g h ,  9 f t  3 i n  l o n g ,  wedge shaped e x p e r i me n t a l  
c u b i c l e ;  6 f t  2 i n  wide at  t he  e x p e r i m e n t e r ' s  end and 3 f t  
wi de where t he  s u b j e c t  s a t .  The c u b i c l e  was d i v i d e d  i n t o
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FIGURE 3.1 Experiment One. Plan view of  apparatus.
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two p a r t s  by a hardboard  p a r t i t i o n  and b l a c k o u t  c u r t a i n  4 
f t  3 i n  f rom t h e  nar r ow end.  The s u b j e c t  sa t  i n  t h i s  
a r ea ,  w h i l e  t he  e x p e r i m e n t e r  worked i n  t he  r ema i nde r  o f  
t h e  room. A p l an  o f  t h e  room and equipment  i s  shown i n 
F i g u r e  3 . 1 .
A shaded a n g l e - p o i s e  l amp,  w i t h  an a d d i t i o n a l  t r a c i n g  
p a p e r  d i f f u s i n g  c o v e r ,  i l l u m i n a t e d  t h e  e x p e r i m e n t e r ’ s 
wo r k i n g  a r ea .  A l i g h t  c o n s t r a i n i n g  f r ame,  whi ch was 
c o n s t r u c t e d  o f  wood and p a i n t e d  mat t e  b l a c k ,  channel led t he  
l i g h t  f rom a ga f  600 auto t a c h i s t o s c o p i c  p r o j e c t o r  t o  one 
o r  o t h e r  o f  t he  two v i e w i n g  windows.  The f rame was 27 i n  
l o n g ,  5 i n  deep,  and a wooden p a r t i t i o n  about  whi ch t he  
l i g h t  f rame was s y m m e t r i c a l ,  d i v i d e d  i t  i n t o  two 11 i n 
wide s e c t i o n s .  Th i s  p a r t i t i o n  p reven t ed  l i g h t  i n t e n d ed  
f o r  one v i e w i n g  window f rom r e a c h i n g  t he  o t h e r .  The f rame 
was made as l i g h t - t i g h t  as p o s s i b l e  and any p o t e n t i a l  
p o i n t s  o f  l i g h t  l eakage  ( e . g . ,  where t he  f rame met t he  
t a b l e )  were sea led w i t h  opaque i n s u l a t i n g  t a p e .  The f rame 
was p o s i t i o n e d  w i t h  t h e  c e n t r a l  p a r t i t i o n  e x a c t l y  between 
t h e  two v i e w i n g  windows and b r ack e t ed  f i r m l y  t o  a t a b l e  
whi ch was in t u r n  f i x e d  r i g i d l y  t o  t he  w a l l .
Dur i ng  t he  e x p e r i m e n t ,  a hardboard cove r  exc l uded 
ex t r a n e ou s  l i g h t  f rom t h e  f r ame.  A s l i d e ,  opaque excep t  
f o r  a t r a n s p a r e n t  c e n t r a l  r e c t a n g l e ,  was p l aced i n  t he  
p r o j e c t o r  t o  produce a s i m i l a r  area o f  even i l l u m i n a t i o n  
e x t e n d i n g  over  bo t h  c i r c u l a r  l i g h t  v e n t s .  These l i g h t
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vent s» one on each s i d e  o f  t h e  c e n t r a l  p a r t i t i o n ,  were 
1 - 1 / 2  i n  i n  d i a m e t e r ,  sepa r a t ed  at  t h e i r  n ea r e s t  p o i n t s  by 
1 i n ,  and p o s i t i o n e d  3 i n  above t h e  t a b l e  on a l e v e l  w i t h  
t h e  v i e w i n g  windows.  They were covered w i t h  t r a c i n g  paper  
t o  d i f f u s e  t he  l i g h t  f r om t h e  p r o j e c t o r .
An opaque f l a p ,  wh i ch  cou l d  be f l i c k e d  f r om s i d e  t o  
s i d e  t o  cove r  one l i g h t  ven t  and a l l o w  l i g h t  t o  pass 
t h r o u g h  t h e  o t h e r ,  was mounted on t he  l i g h t  c o n s t r a i n i n g  
f r ame.
Two p o t e n t i o m e t e r s  wer e  f i t t e d  t o  t h e  l i g h t  
c o n s t r a i n i n g  f r ame ,  one on each s i d e  o f  t h e  l i g h t  v e n t s .  
The s h a f t s  o f  t h e  p o t e n t i o m e t e r s  passed t h r o u g h  t he  f rame 
and on each o f  t h e s e  s h a f t s  a g r aduat ed  1 - 1 / 2  l o g  u n i t  
n e u t r a l  d e n s i t y  d i s c  was mounted.  These i d e n t i c a l  d i s c s  
were 4 - 1 / 2  i n  i n  d i a m e t e r ,  and t h e  c i r c u m f e r e n c e  was 
c a l i b r a t e d  us i ng  a s t r i p  o f  graph paper .  The t o t a l  
c i r c u m f e r e n c e  was 29 . 4  u n i t s .  L i g h t  whi ch came t h r o u g h  
t h e  l i g h t  v en t s  f r om t h e  p r o j e c t o r  cou l d  be a t t e n u a t e d  
a c c u r a t e l y  as i t  pas sed  t h r o u g h  t h e  n e u t r a l  d e n s i t y  
f i l t e r s  and r e a d i n g s  f r om t hese  d i s c s  were used as a 
measure o f  c o n t r a s t  d u r i n g  t h e  e x p e r i m e n t .  N u m e r i c a l l y  
h i g h e r  r e a d i n g s  f rom t h e  n e u t r a l  d e n s i t y  d i s c s  r e p r e s e n t  
l ower  c o n t r a s t  l e v e l s  at  t h e  v i e w i n g  windows,  i . e . ,  h i g h e r  
r e a d i n g s  i n d i c a t e  g r e a t e r  s e n s i t i v i t y  on t h e  p a r t  o f  t he  
o bse r ve r  ( h e m i s p h e r e ) .
A sheet  o f  t r a c i n g  paper ,  s t r e t c h e d  ac r oss  t he  f rame 
16 i n  f r om t h e  l i g h t  v e n t s ,  f u r t h e r  d i f f u s e d  t h e  beam f rom 
t he  p r o j e c t o r  and e l i m i n a t e d  any r e ma i n i n g  f ocused  l i g h t .
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Mov i ng  shadows c a s t  on t h e  v i e w i n g  w i ndows  by
r o t a t i n g  r a d i a l  random p a t t e r n s ,  see Appendi x B, F i g u r e  1 
( A n s t i s  & R o g e r s ,  1 9 7 5 ) ,  f o r me d  s t i m u l i  f o r  t h e
e x p e r i m e n t .  Each i t em o f  t e x t u r e  o f  t hese  p a t t e r n s  had an
equal  chance o f  be i ng  e i t h e r  opaque or t r a n s p a r e n t .  The
r a d i a l  s i z e  o f  t h e  t e x t u r e  i t ems i nc r eased  w i t h  i n c r e a s i n g  
d i s t a n c e  f rom t he  c e n t r e ,  so t h a t ,  a l t h o u g h  any p o i n t  on 
t h e  c i r c l e  r o t a t e s  f a s t e r  as i t s  d i s t a n c e  f rom t h e  c e n t r e  
i n c r e a s e s ,  t h e  number o f  t e x t u r e  i t ems pass i ng  any f i x e d  
p o i n t  i s  c o n s t a n t .
The p a t t e r n s  were p r i n t e d  on p h o t o g r a p h i c  n e g a t i v e  
paper  so t h e  b l a c k  areas o f  Appendi x  B, F i g u r e  1 were 
t r a n s p a r e n t .  They were mounted on 10 i n  d i a m e t e r ,  0.125 
in.  t h i c k ,  c l e a r  perspex  d i s c s  whi ch were r o t a t e d  d u r i n g  
t he  expe r i men t  by Ra l e i g h  I n s t r u m e n t s  e l e c t r i c  mo t o r s .  In 
t h i s  e x p e r i m e n t ,  t h e  motors  were se t  t o  r o t a t e  a t  6 rpm, 
and cou l d  be i n d e p e n d e n t l y  s w i t c h ed  on t o  r o t a t e  e i t h e r  
c l o c k w i s e  o r  a n t i c l o c k w i s e  by s w i t c h e s  a t  t h e  
e x p e r i m e n t e r ' s  end o f  t he  t a b l e .
When i l l u m i n a t e d  by a f l a s h  o f  l i g h t  f r o m  t h e  
p r o j e c t o r ,  t h e  r o t a t i n g  d i s c  c a s t  a shadow on t h e  
a p p r o p r i a t e  t r a c i n g  paper  v i e w i n g  window.  The t r a c i n g  
paper  was kept  r i g i d  by c l e a r  perspex and t he  c o n t r a s t  o f  
t h e  ca s t  shadow reduced by g e l a t i n  n e u t r a l  d e n s i t y  f i l t e r  
ov e r  t he  perspex ( F i g u r e  3 . 2 ) .
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(Projector  Side)
Figure 3.2 Plan o f  a Viewing Window
1% i n. Ih  i n .
^h i n. \h in 1% in in.
Figure 3.3 Dimensions o f  the Viewing Windows
Scale 1 in.  = 2 i n.
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The v i e w i n g  windows were 1 - 1 / 2  i n  square and t h e i r  
nea r es t  edges 1 - 1 / 2  i n  f r o m  f i x a t i o n .  The s u b j e c t  was 
seated w i t h  h i s  eyes 2 7 - 1 / 2  i n  f r om t he window,  and a t  
t h i s  d i s t a n c e  1 / 2  i n  1° v i s u a l  ang l e  (VA) .  Thus t h e  
i nne r mos t  edge o f  a window sub t ended  a VA at  t he  s u b j e c t ’ s 
eye o f  3®, t h e  o u t e r mo s t  edge 6 ° ,  t h e  m i d p o i n t  4 - 1 / 2 ° ,  and 
t h e  windows t h emse l ves  were  3° by 3° VA ( F i g u r e  3 . 3 ) .  
From t h e  d i s c u s s i o n  i n  t h e  p r e v i o u s  c h a p t e r ,  t h e r e f o r e ,  
when t h e  s u b j e c t  i s  f i x a t i n g  s t e a d i l y  on t h e  f i x a t i o n  
s p o t ,  and a s t i m u l u s  i s  d i s p l a y e d  i n  one window,  t h i s  
s t i m u l u s  i n f o r m a t i o n  f l a s h e s  t o  t h e  c o n t r a l a t e r a l  
h e m i s p h e r e  and i s  n o t  d i r e c t l y  a v a i l a b l e  t o  t h e  
i p s i l a t e r a l  hemi sphe r e .
The s t i m u l u s  d i s c s  were mounted w i t h  t h e i r  c e n t r e s  
l e v e l  w i t h  t h e  mid p o i n t s  o f  t h e  v i e w i n g  windows.  The 
d i s t a n c e  from t h e  c e n t r e  o f  a d i s c  t o  t h e  n ea r es t  edge o f  
i t s  window was 3 - 1 / 4  i n .  Thus ,  when t h e  d i s c  r o t a t e d  p a s t  
t h e  window under  s t r o n g  i l l u m i n a t i o n ,  t he  i m p r e s s i o n  o f  
m o t i o n  t o  an o b s e r v e r  was p r e d o m i n a n t 1 y up wa r d s  o r  
downwards,  depend i ng  on t h e  r o t a t i o n a l  d i r e c t i o n  o f  t h e  
d i s c .  A c c o r d i n g l y ,  s u b j e c t s  i n  t h e  exp e r i men t  were asked 
t o  respond t o  t h e i r  p e r c e p t i o n s  o f  s t i m u l u s  m o t i o n  i n  
t hose  t e rms  ( i . e . ,  m o t i o n  " u p "  o r  " d o w n " ) .
The d i s t a n c e  f r om t h e  c e n t e r  o f  a d i s c  t o  t h e  c e n t r e  
o f  i t s  window was 4 i n .  Wi t h  t h e  d i s c  r o t a t i n g  a t  6 RPM, 
t h e  mean d i s t a n c e  t r a v e r s e d  by a p o i n t  o f  t e x t u r e  d u r i n g
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t h e  TOO ms s t i m u l u s  exposure  = 0 .25 i n ,  whi ch f rom t he
s u b j e c t ' s  v i e w i n g  p o s i t i o n  = 0 . 5 ° VA.
The f i x a t i o n  spot  was a 6 V 40 ma red f i l a m e n t  b u l b ,
and was s w i t c h e d  on 1 sec p r i o r  t o  each s t i m u l u s
p r e s e n t a t i o n .
The eye l e v e l  v i e w i n g  windows were i l l u m i n a t e d  on t he  
s u b j e c t ' s  s i d e  by two 11 i n  60 W 240 V f i l a m e n t  s t r i p
l i g h t s  each p o s i t i o n e d  8 - 1 / 4  i n  d i r e c t l y  above and below 
t h e  windows.  F i g u r e  3 . 4 .  Two a l umi n i um s h a d e / r e f l e c t o r s  
whi ch were s l oped s l i g h t l y  o u t wa r d s ,  d i r e c t e d  t h e  l i g h t  
e v e n l y  on t o  t he  windows and away f r om d i r e c t  e n t r y  i n t o  
t h e  s u b j e c t ' s  eyes .  Two opal  perspex shades,  mounted
h o r i z o n t a l l y  above and be low t h e  windows,  d i f f u s e d  t h e  
l i g h t  f a l l i n g  on t h e  windows and p r even t ed  h i gh  spo t s  o f  
i l l u m i n a t i o n .
S u b j e c t s  s a t  b e h i n d  a f i x e d  t a b l e  on w h i c h  a 
v e r t i c a l l y  a d j u s t a b l e  b i t e  ba r  s t and  was r i g i d l y  mounted.  
An a l umi n i um b i t e  ba r  covered  i n  den t a l  wax was a d j u s t e d  
t o  a h e i g h t  such t h a t  t h e  seat ed s u b j e c t  c o u l d  c o m f o r t a b l y  
l o o k  a t  t h e  f i x a t i o n  s p o t .  The bar  was t hen  d i pped  i n  hot  
wa t e r  t o  s o f t e n  t h e  wax,  r i g i d l y  screwed t o  t h e  s t a n d ,  and 
an i mp r e s s i o n  made w i t h  t he  s u b j e c t  l o o k i n g  d i r e c t l y  a t  
t h e  f i x a t i o n  s p o t .  Du r i ng  t h e  e x p e r i m e n t ,  when t h e  
s u b j e c t  b i t  t h e  b a r ,  h i s  t e e t h  f i t t e d  i n t o  t h e  i mp r e s s i o n  
and h i s  head was t h u s  h e l d  r i g i d l y  i n  t h e  c o r r e c t  
posi t i on.
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Figure 3.4
EXPERIMENT ONE. Apparatus from the subject ' s viewpoint .
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A s e l f  c e n t r i n g  two-way s w i t c h ,  whi ch cou l d  be moved 
e i t h e r  backwards or  forwards,  was mounted on a r i g i d  
a l umi n i um f rame upon whi ch t h e  s u b j e c t  cou l d  r e s t  h i s
r e spond i ng  hand,  and p o s i t i o n e d  c e n t r a l l y  i n  f r o n t  o f  him.  
The s w i t c h  p r o t r u d e d  v e r t i c a l l y  f rom i t s  mount i ng  and was 
he l d  by t h e  s u b j e c t  between t h e  thumb and f i r s t  f i n g e r  o f  
h i s  r espo n d i ng  hand.  The s u b j e c t  was r eques t ed  t o  respond 
t o  upwar ds  m o t i o n  by mov i n g  t h e  s w i t c h  up ( i . e . ,  
f o r e w a r d s ,  away f r om h i m) ,  and t o  downwards mo t i on  by
mo v i n g  t h e  s w i t c h  down ( i . e . ,  back  t o w a r d s  h i m)  
i r r e s p e c t i v e  o f  whi ch s i d e  t h e  mo t i on  o c c u r r e d .  The 
s w i t c h  was connec ted t o  an e l e c t r o n i c  d i g i t a l  d i s p l a y  f rom 
whi ch t he  e x p e r i m e n t e r  cou l d  read o f f  and r e c o r d  t he  
s u b j e c t * s r esponse .
E l e c t r o n i c  t i m i n g  u n i t s  a l s o  c o n t r o l l e d  t he  sequence 
and d u r a t i o n  o f  t h e  f i x a t i o n  spot  and t h e  f l a s h  f r om t h e  
t a c h i s t o s c o p i c  p r o j e c t o r .  The d u r a t i o n  o f  t he  f l a s h  was 
100 ms whi ch i s  we l l  w i t h i n  t h e  l a t e n c y  o f  eye movements.
Dur i ng  t he  e x p e r i m e n t ,  t h e  s u b j e c t  was r e q u i r e d  t o
wear s t e r e o  headphones o v e r  whi ch w h i t e  no i se  was p l ayed
at  t h e  same i n t e n s i t y  i n  each ea r .  Th i s  concea l ed  t he  
sound o f  t h e  motors  and masked any o t h e r  ex t r aneous  
n o i s e s .  D i p p i n g  t h e  i n t e n s i t y  o f  t he  w h i t e  no i se  by t h e  
e xp e r i me n t e r  was a s i g n a l  t o  t h e  s u b j e c t  t h a t  a t r i a l  was 
about  t o  t ake  p l a c e ,  and he shou l d  b i t e  t he  bar  f i r m l y  and 
f ocus  on t h e  f i x a t i o n  s p o t .  A l l  s t i m u l u s  v i e w i n g s  d u r i n g  
t h e  expe r i men t  were b i n o c u l a r .
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P i l o t  S t u d i e s
Dur i ng  c o n s t r u c t i o n  o f  t h e  or i g i nal  a p p a r a t u s ,  t h e  
e x p e r i m e n t e r  i n  c o n j u n c t i o n  w i t h  a number o f  a s s i s t a n t s  
mo n i t o r e d  t h e  appa r a t us  f o r  d e f e c t s  whi ch mi gh t  have 
r e s u l t e d  i n  t h e  p r o d u c t i o n  o f  u n s a t i s f a c t o r y  d a t a ,  e . g . ,  
t h e  c o n t r a s t  l e v e l s  o f  t h e  ca s t  shadows were t o o  h i gh  
p r i o r  t o  p l a c i n g  n e u t r a l  d e n s i t y  f i l t e r s  ove r  t h e  p e r s p i x  
v i e w i n g  windows.
P r i o r  t o  r u n n i n g  s u b j e c t s  i n  t he  e x p e r i m e n t ,  p i l o t  
s t u d i e s  were conduc t ed t o  t e s t  t h e  appar a t us  and check t h e  
s t i m u l u s  pa r a me t e r s .  I t  was f ound t h a t  t he  pre s e l e c t e d  
100 ms f l a s h  d u r a t i o n  was s a t i s f a c t o r y ,  and t h e  s c a l e  
u n i t s  on t h e  n e u t r a l  d e n s i t y  d i s c s  reduced t he  c o n t r a s t  by 
s u i t a b l e  s t e p s .
A s s i s t a n t s  c o u l d  r e s p o n d  t o  a r o u n d  40 s t i m u l u s  
p r e s e n t a t i o n s  b e f o r e  r e q u i r i n g  a b r eak .
T h i s  e x p e r i m e n t  t h e r e f o r e  p r o c e e d e d  much as 
o r i g i n a l l y  c o n c e p t u a l i z e d .
(However ,  an a t t e mp t  t o  use t h e  same appar a t us  t o  
conduc t  an ana l ogous  s t u d y  o f  appar en t  m o t i o n ,  w i t h  a 
s t r o b o s c o p e  r e p l a c i n g  t he  p r o j e c t o r ,  was doomed owing t o  
d e f i c i e n c i e s  i n  t h e  s t r o b o s c o p e . )
Window checks
P r i o r  t o  any dat a  c o l l e c t i o n ,  t o  ensure  t h a t  any 
" h e m i s p h e r i c "  e f f e c t s  whi ch t h e  expe r i men t  r e v e a l e d ,  cou l d  
j u s t i f i a b l y  be a t t r i b u t e d  t o  l a t e r a l i t y  d i f f e r e n c e s  i n  t h e  
s u b j e c t  and n o t  t o  any d i f f e r e n c e s  i n h e r e n t  i n  t h e
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s t i m u l u s  d i s p l a y ,  a number o f  p r e - e x p e r i m e n t  checks were
c a r r i e d  o u t .  The v i e w i n g  wi ndows  wer e  exami ned
e m p i r i c a l l y  t o  ensure  t h a t  equal  s t i m u l u s  i n f o r m a t i o n
would be a v a i l a b l e  t o  t h e  two hemi spheres  d u r i n g  t h e
e xpe r i men t  p r o p e r .  The most  s e n s i t i v e  a v a i l a b l e  method o f
check i ng  t h e  e q u a l i t y  o f  t h e  s t i m u l i  was t o  use a human
o b s e r v e r .  The e x p e r i m e n t e r  was a s s i s t e d  i n  t h e s e  checks ,
c a r r i e d  out  b e f o r e  t h e  e xpe r i men t  p roper  began,  a f t e r
r u n n i n g  a number o f  s u b j e c t s  and aga i n  at  c o m p l e t i o n ,  by
e i g h t  p e o p l e ,  some o f  whom p a r t i c i p a t e d  i n  a l l  checks ,  and
who became h i g h l y  s e n s i t i v e  t o  s l i g h t  d i f f e r e n c e s  i n  t he
v i s i b i l i t y  o f  t h e  s t i m u l i .  One check  i n v o l v e d  t h e
%a s s i s t a n t  f i x a t i n g  f o v e a l l y  on one o f  t h e  two windows 
w h i l e  t h e  e x p e r i m e n t e r  r an  a s e r i e s  o f  t r i a l s  t o  t h r e s h o l d  
u s i ng  t h e  s t a i r c a s e  method employed i n  t h e  expe r i men t  
p r o p e r .  Then t h e  a s s i s t a n t ' s  t h r e s h o l d  f o r  d i r e c t  
o b s e r v a t i o n  o f  t h e  o t h e r  window was s i m i l a r l y  f ound .  
A l t e r n a t i v e l y ,  t h e  a s s i s t a n t  would be i n s t r u c t e d  by t h e  
e xp e r i me n t e r  t o  l oo k  d i r e c t l y  a t  wh i cheve r  o f  t h e  two 
windows t h e  s t i m u l u s  was about  t o  appear  i n ,  as randoml y  
de t e r mi ned  by t h e  data  s h e e t .  Aga i n ,  t h e  s u b j e c t ' s  
t h r e s h o l d  f o r  d i r e c t  o b s e r v a t i o n  o f  each o f  t h e  two 
windows was found as i n  t h e  expe r i men t  p r o p e r .  I t  i s  
c l e a r  t h a t  i n  t h e s e  c a s e s ,  w i t h  t h e  w i ndow f i x a t e d  
f o v e a l l y  each t i m e ,  t h e r e  i s  no p o s s i b i l i t y  o f  h emi s p h e r i c  
e f f e c t s ,  and i f  d i f f e r e n c e s  appear ,  t h e y  are a f u n c t i o n  o f  
some d i s p a r i t y  between t h e  s t i m u l u s  f i e l d s .
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Ano t he r  method,  wh i ch  compared t he  s t i m u l u s  windows 
I n  p e r i p h e r a l  v i s i o n  ( hence h e m i s p h e r i c a l l y )  was t o  a f f i x  
a t e m p o r a r y  f i x a t i o n  spo t  3° t o  t h e  l e f t  o f  t h e  LVF window 
and one 3°  t o  t h e  r i g h t  o f  t h e  RVF window.  The observer  
wou l d ,  f o r  a b l o c k  o f  t r i a l s ,  f i x a t e  t h e  c e n t r a l  f i x a t i o n  
spot  w h i l e  p r e s e n t a t i o n s  were f l a s h e d  up f o r  example In 
t h e  RVF window,  t h u s  t e s t i n g  t h e  l e f t  hemi sphere t o  
t h r e s h o l d  on t h i s  window.  The obser ver  would t hen  f i x a t e  
t h e  t e m p o r a r y  f i x a t i o n  spo t  t o  t h e  l e f t  o f  t he  LVF window 
w h i l e  t r i a l s  were p l a ye d  i n  I t ,  aga i n  t e s t i n g  t h e  l e f t  
h e m i s p h e r e .  A n a l o g o u s  c o m b i n a t i o n s  t e s t e d  t h e  r i g h t  
hemi sphere on t h e  two wi ndows.  In t h i s  case,  d i s p a r i t i e s  
I n  t h e  two r e s u l t s  f o r  a p a r t i c u l a r  hemi sphere would 
r evea l  d i f f e r e n c e s  I n  t h e  s t i m u l u s  f i e l d s .  As i n  t he  
e xpe r i men t  p r o p e r ,  b i n o c u l a r  v i s i o n  was used d u r i n g  these 
checks .  S t a t i s t i c a l  a n a l y s i s  o f  t h e  r e s u l t s  o f  t hese 
t e s t s  r e v e a l e d  no s i g n i f i c a n t  d i f f e r e n c e s  I n  t h e  
t h r e s h o l d s  s e t  I n  t h e  two s t i m u l u s  f i e l d s .  On the c o n t r a s t  
s c a l e ,  LVF scor e  = 21 . 11,  RVF = 20 . 94 .  t = 1 . 0 0 ,  d f=10.
I t  may t h e r e f o r e  be s a f e l y  accepted t h a t  t h e  r e s u l t s  
r e p o r t e d  i n  t h i s  e x p e r i m e n t  r e f l e c t  t h e  s u b j e c t s '  
p r o c e s s i n g  c a p a c i t i e s ,  and cannot  be a t t r i b u t e d  t o  an 
a r t e f a c t  o f  s t i m u l u s  I n e q u a l i t y .
I n  a d d i t i o n ,  t h e  l umi nescences  o f  t h e  windows under 
c o n s t a n t  p r o j e c t o r  i l l u m i n a t i o n  w i t h  t h e  s t i m u l u s  d i s c s  
r o t a t i n g  were measured a t  equal  n e u t r a l  d e n s i t y  d i s c  
r e ad i n g s  us i n g  an SE I Pho t ome t e r .  No d i f f e r e n c e s  i n  t he  
l umi nances  o f  t h e  two windows c ou l d  be measured.  However,
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no d i f f e r e n c e  i n  l umi nances  cou l d  be measured us i ng  t he  
phot omet er  over  a f a i r l y  wide range o f  c o n t r a s t  s e t t i n g s  
on t he  d i s c s  (see r e s u l t s  s e c t i o n ) ,  d e s p i t e  t h e  c l e a r l y  
v i s i b l e  c o n t r a s t  change.  Consequen t l y ,  we se t  no g r e a t  
s t o r e  by t h i s  m e c h a n i c a l l y  measured e x t r a  check.
S u b j e c t s
The 20 s u b j e c t s  were 10 a d u l t  males (mean age 24.5 
y e a r s ,  max 34 y e a r s ,  mi n 19 y e a r s ) ;  and 10 a d u l t  f emal es  
(mean age 19.1 y e a r s ,  max 20 y e a r s ,  mi n 18 y e a r s ) .  A l l  
were r i g h t  handed as measured by t h e  handedness q u e s t i o n ­
n a i r e ,  and a l l  had normal  or c o r r e c t e d  v i s i o n .  Of t h e  
ma l es ,  seven were u n d e r g r a d u a t e  s t u d e n t s ,  one a r es ea r c h  
s t u d e n t ,  one a r es ea r c h  a s s i s t a n t ,  and one a l e c t u r e r ,  
a l l  a t  St .  Andrews U n i v e r s i t y ;  a l l  t h e  f ema l es  were 
u n d e r g r a d u a t e  s t u d e n t s  a t  S t .  Andrews U n i v e r s i t y .  
Su b j ec t s  had v o l u n t e e r e d  t o  t a k e  p a r t  i n  an expe r i men t  i n  
v i s u a l  p e r c e p t i o n .
The S t a i r c a s e  Method o f  Th r es ho l d  D e t e r m i n a t i o n
The p s y c h o p h y s i c a l  method used i n  t h e  e xpe r i men t  was 
t h e  " S t a i r c a s e  Method"  ( Cor nswee t ,  1962;  K e l l y  & Savo i e ,  
1973 ; Rose et  al  , 1970 ) ;  i n  e a r l i e r  w r i t i n g s  t ermed t h e
"Up and Down Method" ( D i xon  & Massey,  1957;  W e t h e r i l l  & 
L e v i t t ,  1965) .  In t h i s  t e c h n i q u e ,  t h e  s u b j e c t ' s  t h r e s h o l d  
i s  approached by s e t t i n g  t h e  nex t  s t i m u l u s  l e v e l  t o  be 
p r esen t ed  on t h e  b a s i s  o f  h i s  p r e v i o u s  r esponses .  In t he  
s i m p l e s t  case,  i f  t h e  s u b j e c t  r esponds ,  "Yes,  I see t he  
s t i m u l u s , "  t h e  s t i m u l u s  l e v e l  i s  dec r eased ;  i f  " n o , "  t h e
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l e v e l  1s i n c r e a s e d .  Thus f rom a p a r t i c u l a r  s t a r t i n g  p o i n t  
t h e  l e v e l  s e t  moves q u i c k l y  t o w a r d s  t h e  s u b j e c t ' s  
t h r e s h o l d  and o s c i l l a t e s  a r o u n d  i t .  The method i s  
t h e r e f o r e  economica l  i n  t h a t  a f t e r  t h e  f i r s t  few t r i a l s ,  
s t i m u l i  a r e  a l w a y s  p r e s e n t e d  i n  t h e  r e g i o n  o f  t h e  
s u b j e c t ' s  t h r e s h o l d .
There a r e ,  however ,  d i s a dv a n t ag e s  w i t h  t h i s  s i mp l e  
v e r s i o n .  Even an i n i t i a l l y  na i v e  s u b j e c t  w i l l  q u i c k l y  
r e a l i z e  t h a t  when he answers " n o , "  t h e  s t i m u l u s  i n t e n s i t y  
i s  i nc r eas ed  ( c o n v e r s e l y  f o r  " y e s " ) ,  so i t  i s  p o s s i b l e  f o r  
him t o  respond so as t o  m a i n t a i n  h i s  " t h r e s h o l d "  a t  some 
e a s i l y  d i s c e r n i b l e  l e v e l .  I t  i s  a l s o  p o s s i b l e ,  knowing 
t h e  r u l e ,  t o  g i v e  " p e r f e c t "  data  w h i l e  pay i ng  no a t t e n t i o n  
t o  t h e  s t i m u l i .  I n a d d i t i o n ,  a s u b j e c t  may p e r s e v e r a t e  
w i t h  a p a r t i c u l a r  response ( e s p e c i a l l y  a f t e r  t h e  i n i t i a l  
r un  f rom t h e  s t a r t i n g  p o i n t  whi ch i s  u s u a l l y  we l l  above or  
be l ow t h r e s h o l d ) ;  o r ,  l a t e r  i n  t he  sequence,  a n t i c i p a t e  
h i s  next  response on t h e  b a s i s  o f  h i s  p r ev i o u s  j udgmen t s .
To e l i m i n a t e  t h e s e  s o r t s  o f  e f f e c t s ,  i t  i s  necessary  
t o  mo d i f y  t h e  method somewhat .  Cornsweet  (1962)  sugges t s  
r u n n i n g  two s t a i r c a s e s  each b e g i n n i n g  f r o m  d i f f e r e n t  
s t a r t i n g  p o i n t s  ( t h e  d oub l e  s t a i r c a s e  method) .  Dur i ng  t h e  
e x p e r i m e n t ,  p r e s e n t a t i o n s  are made f rom each s t a i r c a s e  at  
random and s t i m u l u s  l e v e l s  on each s t a i r c a s e  are se t  on 
t h e  b a s i s  o f  r esponses t o  p r e v i o u s  p r e s e n t a t i o n s  on t h a t  
s t a i r c a s e  o n l y .
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As t he  s u b j e c t  has no way o f  knowing f rom which 
s t a i r c a s e  a t r i a l  w i l l  be p r e s e n t e d ,  he must  a t t e n d  t o  t h e  
s t i m u l i  t o  g i v e  mean i ng f u l  d a t a .  Thus two s t a i r c a s e s ,  one 
s t a r t i n g  f r om a h i gh  and t h e  o t h e r  f rom a l ow s t i m u l u s  
l e v e l  would t end  t owar ds  t h r e s h o l d  and osc i l l a t e  about  i t .
A n o t h e r  a d a p t a t i o n  o f  t h e  s t a i r c a s e  method 
i n c o r p o r a t e s  a f o r c e d  c h o i c e  p r oc e du r e .  I n  gener a l  t he 
s u b j e c t  i s  o b l i g e d  t o  choose t h e  i n t e r v a l  i n  whi ch t he  
s t i m u l u s  was p r es e n t e d  f r om k a l t e r n a t i v e s .  Here,  a l s o ,  
t h e  s u b j e c t  must  a t t e n d  t o  t h e  s t i m u l i  t o  g i v e  mean i ng f u l  
d a t a .  Commonly i n  p r a c t i c e ,  k - 2 ( t h e  s u b j e c t  chooses 
one o f  two a l t e r n a t i v e s ) .
I n  t h i s  case,  i f  t h e  s u b j e c t  makes an i n c o r r e c t  
r esponse ,  t h e  e x p e r i m e n t e r  may assume t h a t  t h e  s t i m u l u s  
was bel ow t h r e s h o l d  and i n c r e a s e  t h e  s t i m u l u s  l e v e l  f o r  
t h e  next  p r e s e n t a t i o n  on t h a t  s t a i r c a s e .  However ,  i f  he 
responds c o r r e c t l y  ( s i n c e  t h e  s u b j e c t  i s  " f o r c e d "  t o  make 
a d e c i s i o n ) ,  t h e  e x p e r i m e n t e r  may not  s a f e l y  assume t h a t  
t h e  p r e s e n t a t i o n  was above t h r e s h o l d  as t h e  s u b j e c t  can 
choose  c o r r e c t l y  h a l f  t h e  t i m e  m e r e l y  by g u e s s i n g .  
T h e r e f o r e  two c o r r e c t  r esponses  are  r e q u i r e d  b e f o r e  t he  
s t i m u l u s  l e v e l  i s  r educed .
The p r o b l e m  o f  s t e p  s i z e  i n  t h e  s t a i r c a s e  i s  
d i s cuss ed  by Cornsweet  ( 1962)  who recommends t h e  use o f  
l o g o r i t h m i c  s t eps  f o r  p s y c h o p h y s i c a l  i n v e s t i g a t i o n s  and 
sugges t s  t h a t  s t ep  s i z e  s h o u l d  be such t h a t  f ewer  t h an  
f i v e  l i k e  responses  are  made b e f o r e  a r e v e r s a l  i n  t h e
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s i m p l e  s t a i r c a s e .  I f  s t e p s  a r e  t o o  l a r g e ,  t h e  s t a i r c a s e  
me r e l y  osc i l l a t es  above and be l ow t h r e s h o l d  g i v i n g  no 
p r e c i s i o n ;  i f  t h e  s t eps  a r e  t o o  s m a l l ,  many t r i a l s  may be 
r e q u i r e d  b e f o r e  a r e v e r s a l  o c c u r s  w i t h  u n n e c e s s a r y
p r e c i s i o n  g a i n e d  at  t h e  c o s t  o f  numerous t r i a l s .  D i xon  
and Massey ( 1957)  recommend s t i m u l u s  s teps equal  t o  t h e  
d i f f e r e n t i a l  t h r e s h o l d .  However ,  t h i s  i s  f r e q u e n t l y  not  
known by t h e  e x p e r i m e n t e r  so i n  p r a c t i c e  c o n v e n i e n t  s t e p  
s i z e  i s  u s u a l l y  e s t a b l i s h e d  i n  p i l o t  s t u d i e s .  The 
s t a i r c a s e  method i s  most  e f f i c i e n t l y  u t i l i z e d  when s t a r t e d  
f r om a p o i n t  not  t oo  d i s t a n t  f r om t h r e s h o l d ,  i n  wh i ch  case 
f e w  t r i a l s  a r e  r e q u i r e d  b e f o r e  r e s p o n s e s  b e g i n  t o  
a l t e r n a t e  between c o r r e c t  and i n c o r r e c t  i n  t h e  r e g i o n  o f
t h e  t h r e s h o l d .  For  t h i s  r e a s o n ,  i n  a d d i t i o n  t o
e s t a b l i s h i n g  rough t h r e s h o l d s  i n  p i l o t  s t u d i e s ,  e x p e r i ­
ment er s  have f r e q u e n t l y  used l a r g e  s t eps  f o r  t h e  i n i t i a l  
f ew p r e s e n t a t i o n s  b e f o r e  s w i t c h i n g  t o  s m a l l e r  s t e ps  when 
t h e y  have some i n d i c a t i o n  t h a t  t h e y  have r eached t h e  
s u b j e c t ' s  t h r e s h o l d  ( e . g . ,  he makes h i s  f i r s t  i n c o r r e c t
r e s p o n s e ) .
A s t a i r c a s e  may be t e r m i n a t e d  a f t e r  a c e r t a i n  number 
o f  " r u n s " ,  i . e . ,  a sequence o f  l i k e  ( c o r r e c t )  r esponses  
f o l l o w e d  by an u n l i k e  r e s p o n s e  ( w r o n g ) .  A r un  i s  p a r t  o f  
a s t a i r c a s e  between i n c l u d i n g  a d j a c e n t  t u n i n g  p o i n t s .  I n  
t h e  case o f  a s i mp l e  s t a i r c a s e  t h i s  would t y p i c a l l y  t a k e  
t h e  f o rm o f  ' ' ' x (one r u n ) ,  and ' * ' x x '  (2 r u n s ) .  ( '  i n d i ­
c a t e s  a c o r r e c t  r e s p o n s e ;  x i n d i c a t e s  an I n c o r r e c t  o n e ) .
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A l t e r n a t i v e l y ,  a s t a i r c a s e  may be t e r m i n a t e d  a f t e r  a f i x e d  
number o f  t r i a l s .
A l t h o u gh  W e t h e r i l l  and L e v i t t  (1965)  a dv i s e  us i n g  a 
f i x e d  number o f  runs  as t h e  c r i t e r i o n  f o r  end i ng a s t a i r ­
case ,  t h e  probl em w i t h  t h i s  r u l e  i s  t h a t  t he  ex pe r i men t e r  
cannot  p r e c i s e l y  p r e d i c t  how many ex pe r i me n t a l  t r i a l s  t h i s  
w i l l  r e q u i r e .  Th i s  i s  i m p o r t a n t  i f  he wi shes f o r  example 
t o  r un  two s t a i r c a s e s  c o n c u r r e n t l y  ( e . g . ,  one f o r  each 
c e r e b r a l  hemi sphere)  and wi shes t o  p r esen t  t h e  same number 
o f  t r i a l s  t o  each hemi sphere  t o  c o n t r o l  f o r  f a t i g u e  and 
p r a c t i c e  e f f e c t s .  Cornsweet  (1962)  sugges t s  t h a t  20-25 
t r i a l s  w i l l  p roduce a f a i r l y  r e l i a b l e  r e s u l t  when us i ng  
t h e  s t a i r c a s e  method,  and Rose e t  al  (1970)  i n  t h e i r  
computer  s i m u l a t i o n  o f  t h e  s t a i r c a s e  method show t h a t  
r u n n i n g  s t a i r c a s e s  f o r  25,  50,  or  200 t r i a l s  a f f e c t s  t he  
mean t h r e s h o l d  e s t i m a t e  o n l y  s l i g h t l y .  However ,  when t h e  
number o f  t r i a l s  i s  i n c r e a s e d ,  t he  s t anda r d  d e v i a t i o n  o f  
t h e  e s t i m a t e  i s  r educed ,  e . g . ,  i n  t h e  f o r c e d  c h o i c e  case a 
28% decrease i n  t h e  S.D.  i s  o b t a i n e d  when t h e  number o f  
t r i a l s  i s  i n c r e as ed  f r om 25 t o  50.  They a l s o  show t h a t  
r u n n i n g  two s t a i r c a s e s  o f  25 t r i a l s  (as i s  o f t e n  done i n  
p r a c t i c e )  i s  l e s s  v a r i a b l e  t han  r u n n i n g  one 50 t r i a l  
s t a i r c a s e  i n  t he  f o r c e d  c h o i c e  case.
In comput i ng  t h e  t h r e s h o l d  v a l u e ,  t h e  f i r s t  few 
t r i a l s ,  i . e . ,  t hose  l e a d i n g  f rom e x p e r i m e n t e r ' s  a r b i t r a r y  
s t a r t i n g  p o i n t  t owar ds  t h e  t h r e s h o l d ,  shou l d  be d i s c a r d e d  
s i n c e  t h e y  u s u a l l y  r e f l e c t  t h e  e x p e r i m e n t e r ' s  guess at
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where t h e  t h r e s h o l d  l i e s  r a t h e r  t han  where subsequent  data  
p o i n t s  i n d i c a t e  i t  t o  be.
W e t h e r i l l  and L e v i t t  (1965)  compute t h e  t h r e s h o l d  by 
a v e r ag i ng  peaks and v a l l e y s  o f  t h e  s t a i r c a s e .  Rose et  al  
( 1970)  s i mp l y  average a l l  p o i n t s  on t he  s t a i r c a s e  a f t e r  
e l i m i n a t i n g  t h e  i n i t i a l  t r i a l s .
I n  t h e  expe r i men t  t o  be r e p o r t e d ,  a f o r c e d - c h o i c e  
doub l e  s t a i r c a s e  was employed.  An i ndependent  s t a i r c a s e  
was run f o r  each hemi spher e ,  t r i a l s  f r om each s t a i r c a s e  
be i ng  p r esen t ed  r andoml y  t o  t h e  s u b j e c t  d u r i n g  a v i e w i n g  
s e s s i o n .  The c o n s t r a i n t  be i ng  t h a t  t he  same number o f  
p r e s e n t a t i o n s  were made t o  each hemi sphere .
As noted e a r l i e r ,  s t i m u l i  were d i s p l a y e d  i n  two smal l  
v i e w i n g  windows,  p o s i t i o n e d  such t h a t  when t h e  s u b j e c t  was 
l o o k i n g  a t  a c e n t r a l  f i x a t i o n  s p o t ,  i n f o r m a t i o n  was 
d i r e c t l y  a v a i l a b l e  t o  o n l y  one o f  t h e  c e r e b r a l  hemi ­
sphe r es .  A s t i m u l u s  p r e s e n t a t i o n  c o n s i s t e d  o f  mo t i on  up 
or  down i n  one window.
The s u b j e c t  was asked t o  push t h e  response s w i t c h  up 
i f  he p e r c e i v e d  t h e  m o t i on  as upwards,  c o n v e r s e l y  f o r  
downwards m o t i o n ,  and guess i f  he was u n c e r t a i n .  Hence,  a 
" f o r c e d  c h o i c e "  s i t u a t i o n .  Each s t a i r c a s e  was r u n  
a c c o r d i n g  t o  t h e  f o l l o w i n g  r u l e s :  The c o n t r a s t  l e v e l  i s
i nc r eas e d  on t h e  next  t r i a l  f o r  (a)  a wrong r esponse ,  ( b) 
a c o r r e c t  response f o l l o w e d  by a wrong r esponse ;  and 
decreased f o r  two s e q u e n t i a l  c o r r e c t  r esponses .  Th i s  se t s
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t h e  t h r e s h o l d  c l o s e  t o  t h e  75% p o i n t  on t he  p s y c h o p h y s i c a l  
f u n c t i o n  ( a c t u a l l y  0 . 7071 ,  W e t h e r i l l  S L e v i t t ,  1965) .
P i l o t  s t u d i e s  i n d i c a t e d  t h a t  one ( 1 ogor  i t h r n i c )  u n i t  
on t h e  c a l i b r a t e d  n e u t r a l  d e n s i t y  d i s c s  y i e l d e d  s t a i r c a s e s  
o f  a s u i t a b l e  s t r u c t u r e  when ope r a t e d  i n  t he  r e g i o n  o f  t h e  
s u b j e c t ' s  t h r e s h o l d .
D u r i n g ,  t h e  e x p e r i m e n t ,  p r e s e n t a t i o n s  t o  each 
hemi sphere were begun a t  t h e  same h i gh  c o n t r a s t  l e v e l  
where p r a c t i c e  t r i a l s  i n d i c a t e d  t h a t  t he  s u b j e c t  had no 
d i f f i c u l t y  i n  d e t e c t i n g  t h e  d i r e c t i o n  o f  m o t i o n .  I n o r de r  
t o  b r i n g  t he  st imulus l e v e l s  q u i c k l y  t o  t h e  s u b j e c t ' s  
t h r e s h o l d ,  t h e  i n i t i a l  p r e s e n t a t i o n s  o f  t h e  s t a i r c a s e s  
f o l l o w e d  r u l e s  whi ch d i f f e r e d  f rom t hose  o f  t h e  s t a i r c a s e  
p r o p e r .  For t h e  f i r s t  f i v e  t r i a l s  on each s t a i r c a s e ,  t h e  
c o n t r a s t  was decreased by two l o g a r i t h m i c  u n i t s  and was 
decreased a f t e r  each c o r r e c t  r esponse .  Th i s  r u l e  q u i c k l y  
moved t h e  p r es e n t e d  c o n t r a s t  t o  a l e v e l  whi ch p i l o t  
s t u d i e s  i n d i c a t e d  was around t h r e s h o l d .  I f  t h e  s u b j e c t  
made no e r r o r s  d u r i n g  t h i s  s e r i e s ,  t he  s i x t h  p r e s e n t a t i o n  
was made a t  t h e  same c o n t r a s t  l e v e l  as t h e  f i f t h ,  and t he  
main s t a i r c a s e  r u l e  now f o l l o w e d .  I f ,  however ,  t h e  
s u b j e c t  made an i n c o r r e c t  r e s p o n s e  on a p a r t i c u l a r  
s t a i r c a s e  d u r i n g  t h e  f i r s t  f i v e  t r i a l s ,  t he  main s t a i r c a s e  
r u l e  was i mme d i a t e l y  i n t r o d u c e d  and t h e  c o n t r a s t  i n c r eas e d  
by one u n i t  f o r  t h e  next  t r i a l .
I f  not  a l r e a d y  a t  t h i s  e r r o r  c o n t r a s t  l e v e l ,  t h e  
o t h e r  h e mi s ph e r e ' s  s t a i r c a s e  was a l l owed  t o  r i s e  t o  i t  and
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t hen  t h e  main s t a i r c a s e  r u l e  s t a r t e d ,  i . e . ,  two c o r r e c t  
r esponses  were r e q u i r e d  a t  t h i s  l e v e l  b e f o r e  t h e  c o n t r a s t  
was dec r eased  by one u n i t ;  i f  a l r e a d y  above t h i s  c o n t r a s t  
l e v e l ,  t h e  mai n s t a i r c a s e  r u l e  was begun a t  t h e  a c h i e v e d  
l e v e l .  T h r ou g h ou t  s u b j e c t s  r e c e i v e d  no f eedback as t o  
whether  or  not  t h e y  had r esponded c o r r e c t l y  t o  each 
p r e s e n t a t i o n .
The f i r s t  f i v e  t r i a l s  o f  each s t a i r c a s e  were not  used 
i n  t h e  c o m p u t a t i o n  o f  t h e  s u b j e c t ' s  t h r e s h o l d .  To keep 
t he  number o f  p r e s e n t a t i o n s  c o n s t a n t  f o r  each hemi sphere  
t o  c o n t r o l  f o r  f a t i g u e  and p r a c t i c e  e f f e c t s ,  i t  was 
dec i ded  t o  t e r m i n a t e  t h e  s t a i r c a s e s  a f t e r  a f i x e d  number 
o f  p r e s e n t a t i o n s  r a t h e r  t h a n  a f t e r  so many " r u n s . "  P i l o t  
s t u d i e s  i n d i c a t e d  t h a t  s u b j e c t s  c o u l d  c o m f o r t a b l y  co mp l e t e  
40 r esponses  b e f o r e  r e q u i r i n g  a r e s t .  Empl oy i ng t h e  
doub l e  s t a i r c a s e  me t hod ,  t h i s  g e n e r a t e d  two s t a i r c a s e s  
{one f o r  each h e mi s ph e r e )  o f  20 t r i a l s .  A f t e r  a s h o r t  
r e s t ,  a second s e r i e s  o f  40 t r i a l s ,  a g a i n  commencing w i t h  
t he  p r e s e n t a t i o n  o f  s t i m u l i  a t  h i gh  c o n t r a s t  was r un  
a c c o r d i n g  t o  t h e  same r u l e s ,  whi ch y i e l d e d  an o t h e r  p a i r  o f  
s t a i r c a s e s .
D u r i n g  t h e  e x p e r i m e n t ,  s u b j e c t s  r esponded w i t h  t h e  
same hand,  e . g . ,  t h e  l e f t ,  f o r  t h e  e n t i r e  f i r s t  b l o c k  o f  
40 s t i m u l u s  p r e s e n t a t i o n s .  He was t h e n  g i v e n  a 5 t o  10 
mi nu t e  b r eak  d u r i n g  wh i c h  t i m e  he c o u l d  r e s t  and s t r e t c h .  
The s t a i r c a s e s  f o r  t h e  second b l o c k  o f  40 p r e s e n t a t i o n s  
were now co mp l e t e d  w i t h  t h e  s u b j e c t  r e s p o n d i n g  w i t h  h i s
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o t h e r ,  e . g . ,  r i g h t ,  hand.  I n  t h e  r e s u l t s  s e c t i o n ,  t h e  
f i r s t  b l o c k  o f  40 s t i m u l u s  p r e s e n t a t i o n s  i s  d e s i g n a t e d  
" T r i a l  1 , "  and t he  second,  " T r i a l  2 , "  w i t h  t h e  mean 
c o n t r a s t s  c a l c u l a t e d  f o r  each s t a i r c a s e  l a b e l l e d  
a c c o r d i n g l y .  The hand whi ch t h e  s u b j e c t  used f i r s t  was 
ass i gned  i n  a pseudo- random f a s h i o n ,  t h e  c o n s t r a i n t  be i ng  
t h a t  10 s u b j e c t s ,  5 male and 5 f e ma l e ,  responded f i r s t  
w i t h  t h e i r  l e f t  hand and t h e  o t h e r  h a l f  o f  t h e  s u b j e c t  
p o p u l a t i o n  responded f i r s t  w i t h  t h e i r  r i g h t  hand.
F o l l o w i n g  t h e  recommendat i on o f  Rose et  al  . ( 1970)
t h e  s u b j e c t ' s  t h r e s h o l d  was c a l c u l a t e d  f o r  each s t a i r c a s e  
by t a k i n g  t h e  mean o f  c o n t r a s t  l e v e l s  se t  ( e l i m i n a t i n g  t h e  
f i r s t  f i v e ) .
Response sheet s
Data were c o l l e c t e d  d u r i n g  t h e  exp e r i men t  on p r e -  
p r epa r ed  r e c o r d i n g  shee t s  on whi ch were p r i n t e d ,  f o r  each 
o f  t h e  40 p r e s e n t a t i o n s ,  t h e  d i r e c t i o n  o f  m o t i on  and t h e  
hemi sphere  t o  whi ch t h e  s t i m u l u s  was t o  be p r e s e n t e d ,  
i . e . ,  up l e f t  ( UL ) ;  up r i g h t  (UR);  down l e f t  (DL) ;  down 
r i g h t  (DR) .  These d i r e c t i o n / h e m i s p h e r e  p r e s e n t a t i o n s  were 
made i n  a pseudo=*-random o r d e r ,  t h e  c o n s t r a i n t  be i ng  t h a t  
each sheet  c o n t a i n e d  10 p r e s e n t a t i o n s  o f  each o f  t he  f o u r  
combi  n a t i o n s .
To e l i m i n a t e  t h e  p o s s i b i l i t y  t h a t  one p a r t i c u l a r  
o r d e r  o f  p r e s e n t a t i o n s  wo u l d  b i a s  t h e  r e s u l t s ,  f i v e  
d i f f e r e n t  sequence shee t s  were used i n  t he  e x p e r i m e n t ,  
t h o u g h  any p a r t i c u l a r  s u b j e c t  r e c e i v e d  t r i a l s  f r o m
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i d e n t i c a l  shee t s  f o r  each run t o  t h r e s h o l d  i n  o r de r  t o  
ba l ance  t h e  r u ns .  Though t h e  s u b j e c t  was not  aware o f  
t h i s ,  he would r e c e i v e  t he  same t r i a l  sequence,  e . g . ,  t he  
one on sheet  5 when u s i ng  h i s  l e f t  hand t o  respond i n  t h e  
r uns t o  t h r e s h o l d ;  and a f t e r  t he  break when us i n g  h i s
r i g h t  hand,  he would aga i n  be p r esen t ed  w i t h  t h e  sheet  5 
sequence.  Thus,  t h e  two b l o c k s  o f  t r i a l s  are  d i r e c t l y  
comparab l e  w i t h  r e s p e c t  t o  p r a c t i c e  or f a t i g u e  e f f e c t s .
Responding hand,  p r e s e n t e d  c o n t r a s t ,  and whether  t he  
response was c o r r e c t  or  wrong,  were noted on t h e  response 
r e c o r d i n g  sheet  f o r  each t r i a l .
Pr ocedure  w i t h  s u b j e c t s
R i g h t  handed s u b j e c t s  were r e c r u i t e d  as p a r t i c i p a n t s  
i n  an e xpe r i men t  on v i s u a l  p e r c e p t i o n ,  whi ch i n c l u d i n g  a 
h a l f  t i m e  b r ea k ,  would t ak e  about  3/4 o f  an hour .  On
a r r i v a l  i n  t h e  e x p e r i m e n t a l  room,  t h ey  were i n f o r med t h a t  
t h e y  were about  t o  a s s i s t  i n  an i n v e s t i g a t i o n  o f  mo t i on  
p e r c e p t i o n .
The s u b j e c t  was t hen  seated i n  h i s  v i e w i n g  p o s i t i o n  
and t h e  two s t i m u l u s  p r e s e n t a t i o n  windows were p o i n t e d  
o u t .  He was t o l d  t h a t  d u r i n g  t h e  expe r i men t  random dot
shadows,  whi ch would f l o w  e i t h e r  up or^  down d u r i n g  a 
p a r t i c u l a r  s t i m u l u s  p r e s e n t a t i o n ,  would be c a s t  i n  t h e  
windows.  Mot i on  would be p r esen t ed  i n  o n l y  one window per 
s t i m u l u s  p r e s e n t a t i o n  bu t  t h e  window i n  whi ch mo t i on  would 
appear  would be r andoml y  d e t e r m i n e d .
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I n  t h e  pre t r i a l s  and t h r o u g h o u t  t h e  e x p e r i m e n t ,  t h e  
s u b j e c t  v i ewed t h e  s t i m u l i  b i n o c u l a r l y .
The appar a t us  was a c t i v a t e d  and t he  s u b j e c t  asked t o  
l o o k  d i r e c t l y  a t  one o f  t h e  v i e w i n g  windows where a h i gh  
c o n t r a s t  s t i m u l u s  i n  mo t i o n  was p r e s e n t e d .  Th i s  was 
r epea t ed  f o r  t h e  o t h e r  window and t h e  s u b j e c t  d i r e c t l y  
v i ewed a number o f  such t r i a l s ,  o b s e r v i n g  both windows.
The s u b j e c t  was t o l d  t h a t  d u r i n g  t h e  e x p e r i m e n t ,  i t  
would be h i s  t a s k  t o  d e t e c t  t h e  d i r e c t i o n  o f  mo t i on  and 
communicate t h i s  t o  t h e  e x p e r i me n t e r  by means o f  t h e  
s w i t c h  whi ch he was now asked t o  a c t i v a t e .  I f  t h e  mo t i on  
appeared t o  be i n  an upwards d i r e c t i o n ,  he shou l d  move t h e  
s w i t c h  up (away f rom h i m) ;  i f  t h e  s t i m u l u s  appeared t o  
move downwards,  he shou l d  move t h e  s w i t c h  down ( t owar ds  
h i m ) .  I r r e s p e c t i v e  o f  t h e  s t i m u l u s  window i n  whi ch mo t i on  
appeared.  He was t o l d  t h a t  moving t h e  s w i t c h  would 
communicate h i s  r esponse e l e c t r o n i c a l l y  t o  t h e  e x p e r i ­
men t e r .  I t  was i m p o r t a n t  t o  respond as q u i c k l y  as 
p o s s i b l e ,  bu t  he shou l d  t r y  t o  be c o r r e c t  r a t h e r  t han  
f a s t .
I t  was p o i n t e d  out  t o  t h e  s u b j e c t  t h a t  he was not  
be i ng  asked t o  r e p o r t  on whi ch s i d e  mo t i on  had o c c u r r e d ,  
me r e l y  t o  d e t e c t  i t s  d i r e c t i o n .
He shou l d  a lways be f ocused  on t he  f i x a t i o n  spot  
d u r i n g  s t i m u l u s  p r e s e n t a t i o n s ,  one second p r i o r  t o  whi ch 
t h e  f i x a t i o n  spot  would l i g h t  up.  He shou l d  not  a t t e mp t  
t o  guess on whi ch s i d e  a s t i m u l u s  would be p r esen t ed  or
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f l i c k  h i s  eyes o v e r  t o  wher e  m o t i o n  had o c c u r r e d .  
F i x a t i o n  on t h e  spo t  was e s s e n t i a l  i n  o r d e r  t o  o b t a i n  
mean i ng f u l  data  f rom t h e  e x p e r i m e n t .
To ensure t h a t  h i s  head was he l d  r i g i d l y  i n  t he  
c o r r e c t  v i e w i n g  p o s i t i o n ,  a b i t e  bar would be made. The 
p r e - p r e p a r e d  a l umi n i um b i t e  bar  covered i n  d e n t a l  wax was 
now d i pped i n  v e r y  hot  w a t e r ,  clamped r i g i d l y  i n  p l a c e ,  
and t h e  s u b j e c t  b i t  an i m p r e s s i o n  w h i l e  f o c u s s i n g  on t h e  
f i x a t i o n  s p o t .  The wax was a l l owed  t o  harden w h i l e  t he  
s u b j e c t  was i n f o r med t h a t  d u r i n g  t h e  e xpe r i men t  he need 
not  b i t e  t h e  bar c o n t i n u o u s l y ,  but  o n l y  when a s t i m u l u s  
p r e s e n t a t i o n  was due and w h i l e  i t  was be i ng p r e s e n t e d .
Dur i ng  t h e  e x p e r i m e n t ,  he would wear headphones over  
whi ch w h i t e  no i se  would be p l a y e d .  The w h i t e  no i se  would 
be d i pped  as a s i g n a l  t h a t  a t r i a l  was due and he shou l d  
b i t e  t h e  bar  and f i x a t e  t h e  s p o t .
The s u b j e c t  now v i ewed a number o f  h i gh  c o n t r a s t  
s t i m u l u s  p r e s e n t a t i o n s ,  wear i ng  t h e  headphones,  b i t i n g  t h e  
b a r ,  f i x a t i n g  t h e  spot  and r es pond i ng  t o  s t i m u l i  us i ng  t he  
hand he was due t o  use f i r s t  i n  t h e  e x p e r i m e n t .  A l l  
s t i m u l u s  c o n f i g u r a t i o n s ,  e . g . ,  up l e f t ,  down r i g h t ,  e t c . ,  
whi ch t h e  s u b j e c t  would r e c e i v e  d u r i n g  t h e  e xpe r i men t  were 
p r ese n t e d  randoml y  i n  t hese  t r i a l s .
When t h e  e x p e r i m e n t e r  had assured h i m s e l f  t h a t  t he  
s u b j e c t  was f a m i l i a r  w i t h  t h e  t a s k ,  he t e r m i n a t e d  t he  
p r a c t i c e  s e s s i o n ,  t h e  s u b j e c t  removed h i s  headphones and 
q u e s t i o n s  whi ch t he  s u b j e c t  r a i s e d  were now c l a r i f i e d .
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The s u b j e c t  was i n f o r med  t h a t  d u r i n g  t h e  ex pe r i men t  
p r o p e r ,  t h e  s t i m u l u s  c o n t r a s t  would be reduced and t h a t  i t  
would become i n c r e a s i n g l y  d i f f i c u l t  f o r  him t o  c o r r e c t l y  
d e t e c t  t h e  d i r e c t i o n  o f  m o t i o n .
Each s t i m u l u s  would be p r esen t ed  o n l y  once,  so i n  
cases where t h e  s u b j e c t  was u n c e r t a i n  o f  t h e  d i r e c t i o n  o f  
mo t i o n ,  he shou l d  guess on t h e  ba s i s  o f  t h e  s t i m u l u s  
i n f o r m a t i o n ,  bu t  shou l d  do so as q u i c k l y  as p o s s i b l e .
A f t e r  each r esponse ,  he cou l d  r e l a x  u n t i l  t h e  w h i t e  
no i se  was d i pped t o  s i g n a l  t h e  next  s t i m u l u s  p r e s e n t a t i o n .
The s u b j e c t  now r e c e i v e d  a b r i e f  r e c a p  o f  h i s  
i n s t r u c t i o n s ,  be i ng  p a r t i c u l a r l y  reminded t o  f i x a t e  on t h e  
spo t  d u r i n g  s t i m u l u s  p r e s e n t a t i o n s .  He was asked respond 
w i t h  t h e  d e s i g n a t e d  hand,  r e p l a c e  t h e  headphones and t h e  
expe r i men t  p roper  begun.
When t h e  s u b j e c t  had compl et ed 40 r esponses ,  he was 
g i v e n  a 5-10 mi nu t e  b r e a k ,  d u r i n g  whi ch he co u l d  r e s t  h i s  
eyes ,  and s t r e t c h .  A f t e r  t he  b r ea k ,  he compl e t ed  t he  
second 40 p r e s e n t a t i o n s  r e s p o nd i n g  w i t h  h i s  o t h e r  hand.
The s u b j e c t  now f i l l e d  o u t  t h e  handedness  
q u e s t i o n n a i r e .
The sequence o f  even t s  f o r  a s t i m u l u s  p r e s e n t a t i o n  
d u r i n g  t h e  exp e r i me n t  may be summar ized as f o l l o w s :  [The
e x p e r i m e n t e r  has j u s t  noted t h e  p r e v i ou s  response and t he  
s u b j e c t  i s  r e s t i n g  between s t i m u l u s  p r e s e n t a t i o n s . ]
75
The e x p e r i m e n t e r  c o n s u l t s  t he  response sheet  t o  see 
whi ch hemi sphere i s  t o  r e c e i v e  t h e  next  p r e s e n t a t i o n  and 
what  t h e  d i r e c t i o n  o f  m o t i o n  i s  t o  be.
From t h e  r eco r d e d  d a t a ,  he reads o f f  t h e  p r e v i o u s l y  
se t  c o n t r a s t  l e v e l s  f o r  t h e  s t i p u l a t e d  hemi spher e ,  notes 
whether  responses  a t  t h i s  c o n t r a s t  l e v e l  have been c o r r e c t  
or  i n c o r r e c t ,  and obey i ng  t he  s t a i r c a s e  r u l e ,  s e t s  t he
n e u t r a l  d e n s i t y  d i s c  t o  t h e  nex t  c o n t r a s t  t o  be p r esen t ed  
and r e c o r d s  t h i s  on t h e  dat a  s h e e t .
I f  n ecessa r y ,  he f l i p s  t h e  p i v o t e d  f l a p  t o  occ l ud e  
t h e  a p p r o p r i a t e  l i g h t  ven t  and s w i t c h es  t he  motors  t o  set  
one s t i m u l u s  d i s c  r o t a t i n g  i n  t h e  r e q u i r e d  d i r e c t i o n .
He t h e n  d i p s  t h e  w h i t e  n o i s e  i n  t h e  s u b j e c t ' s
h e a d p h o n e s .  T h i s  i n d i c a t e s  t o  t h e  s u b j e c t  t h a t  a
p r e s e n t a t i o n  i s  due and he shou l d  b i t e  t h e  b a r ,  f i x a t e  on
t h e  s p o t  and g r a s p  t h e  r e s p o n s e  s w i t c h  w i t h  t h e  
a p p r o p r i a t e  hand.
The e x p e r i m e n t e r  now t r i g g e r s  t h e  e l e c t r o n i c a l l y  
t i med s t i m u l u s  d i s p l a y :  t h e  f i x a t i o n  spot  l i g h t s  up f o r  1
sec a t  t h e  end o f  wh i ch  t i me  t h e  p r o j e c t o r  f l a s h e s  on f o r  
100 ms i l l u m i n a t i n g  t h e  r o t a t i n g  d i s c .
The s u b j e c t  observes  t h e  s t i m u l u s  d i s p l a y  and moves 
t h e  s w i t c h  i n  t h e  d i r e c t i o n  whi ch t h e  s t i m u l u s  appears t o  
move.  Th i s  response i s  r e l a y e d  t o  t h e  e x p e r i m e n t e r ' s  
d i s p l a y .
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The s u b j e c t  now r e l a x e s  b e f o r e  t he  next  t r i a l ,  w h i l e  
t h e  e x p e r i me n t e r  r e c o r d s  whether  t h e  s u b j e c t ' s  r esponse i s  
c o r r e c t  or  i n c o r r e c t .
Th i s  c y c l e  now r e p e a t s .
When t h e  e x p e r i m e n t  was o v e r ,  i t s  p u r p o s e  was 
e x p l a i n e d  t o  s u b j e c t s  who were i n t e r e s t e d .  The f a c t  t h a t  
t h e  expe r i men t  was i n v e s t i g a t i n g  t h e  r e l a t i v e  p e r c e p t u a l  
c a p a b i l i t i e s  o f  t he  l e f t  and r i g h t  c e r e b r a l  hemi spheres  
was now r e v e a l e d .  Diagrams o f  t h e  v i s u a l  system and 
c e r e b r a l  hemi spheres  were drawn t o  i l l u s t r a t e  how s t i m u l i  
p r ese n t e d  i n  t he  l e f t  v i s u a l  f i e l d  window went  d i r e c t l y  t o  
o n l y  t h e  r i g h t  hemi spher e ,  and c o n v e r s e l y  f o r  t he  r i g h t  
v i s u a l  f i e l d  window.
The l e f t  h e mi s ph e r e ' s  l i n g u i s t i c  s u p e r i o r i t y  and t he  
r i g h t  h e mi s ph e r e ' s  p e r c e p t u a l  s u p e r i o r i t y  ( i n  humans) was 
d i s c u s s e d ,  and t he  p o s s i b l e  e x c e p t i o n s  f o r  l e f t  handers 
n o t e d .
Be f o r e  l e a v i n g ,  t h e  s u b j e c t  was t hanked f o r  h i s  
p a r t i c i p a t i o n  i n  t h e  ex pe r i me n t  and i n v i t e d  t o  r e c r u i t  
f r i e n d s  as s u b j e c t s ,  bu t  not  t o  d i s c u s s  t h e  h e mi s p h e r i c  
n a t u r e  o f  t h e  s t u dy  w i t h  them p r i o r  t o  t h e i r  c o m p l e t i n g  
t h e  e x p e r i me n t .
Luminance L e v e l s  o f  S t i mu l u s  F i e l d s
As d e s c r i b e d  more f u l l y  e a r l i e r  i n  t he  appa r a t us  and 
p r ocedur e  s e c t i o n ,  t h e  s t i m u l u s  f i e l d s  were i l l u m i n a t e d  on 
t h e  s u b j e c t ' s  s i d e ,  f r om above and be l ow,  by t h e  d i f f u s e d  
l i g h t  f rom two f i l a m e n t  s t r i p s .
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The movement  s t i m u l i  were t h e  shadows cas t  on t h e  
v i e w i n g  windows by 100 ms f l a s h e s  f r om t h e  p r o j e c t o r .
The c o n t r a s t  o f  t h e  s t i m u l i  was r e d u c e d  by 
a t t e n u a t i n g  t h e  l i g h t  f r om t h e  p r o j e c t o r  w i t h  n e u t r a l  
d e n s i t y  d i s c s .
The p r i m a r y  measu r e  I n  t h e  e x p e r i m e n t  was t h e  
d i f f e r e n t  c o n t r a s t  t h r e s h o l d s  I n d e p e n d e n t l y  a r r i v e d  at  f o r  
each o f  t h e  c e r e b r a l  hemi spheres  o f  each s u b j e c t .  Th i s  
t h r e s h o l d  was d e t e r m i n e d  us i ng  t h e  s t a i r c a s e  method.
C o n t r a s t  v a l u e s  f o r  s t i m u l u s  p r e s e n t a t i o n s  were t a k e n  
f rom c a l i b r a t e d  n e u t r a l  d e n s i t y  d i s c s ,  w i t h  h i gher  va l ues  
r e p r e s e n t i n g  l ower  c o n t r a s t  ( o r  g r e a t e r  s e n s i t i v i t y  on t h e  
p a r t  o f  t h e  s u b j e c t ) .
I n  t he e x p e r i me n t ,  t he t h r e s h o l d  c o n t r a s t s  ob t a i ned  
ranged f rom 8 . 33  t o  2 0 . 8 7 ,  w i t h  a mean f o r  a l l  s u b j e c t s  o f  
14 . 45 .
The c o r r e s p o n d i n g  l umi nances  o f  t h e  s t i m u l u s  windows 
were measured f r om t h e  s u b j e c t ' s  v i e w i n g  p o s i t i o n  w i t h  an 
SET Pho t omet e r .
These r e a d i n g s  f i r s t  measured t h e  l uminance o f  t h e  
windows w i t h o u t  i l l u m i n a t i o n  f r om t h e  p r o j e c t o r ,  t h en  w i t h  
t h e  s t i m u l u s  d i s c s  r o t a t i n g  as t h e y  d i d  i n  t h e  exper i men t  
and w i t h  t h e  p r o j e c t o r  s w i t ched  on c o n t i n u o u s l y  ( t o  enab l e  
photometer  r e a d i n g s  t o  be t a k e n ) .  The l a t t e r  measurements 
were t a k e n  a t  t h e  n e u t r a l  d e n s i t y  d i s c  va l ues  se t  i n  t h e  
exper  i m e n t .
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The l umi nance  va l u e s  l i s t e d  i n  t h e  t a b l e  are  t h e  
means o f  a number o f  r e a d i n g s  t a k e n  a t  each n e u t r a l  
d e n s i t y  d i s c  s c a l e  v a l u e .
A l t h o u g h  t h e r e  was a c l e a r l y  v i s i b l e  ( t o  t h e  
e x p e r i m e n t e r )  change  i n  c o n t r a s t  b e t we e n  t h e  h i g h e s t  
c o n t r a s t  se t  and t he  mean,  no change i n  l umi nance  was 
measur ab l e  us i ng  t h e  p h o t o m e t e r .  However ,  t he  l umi nance  
o f  t h e  l o we s t  c o n t r a s t  was measur ab l y  d i f f e r e n t  by a smal l  
amount .
Ther e  were no measur ab l e  d i f f e r e n c e s  i n  l umi nance  
between t h e  two v i e w i n g  windows a t  t h e  same c o n t r a s t  
s e t t  i n g s .
Va l ues
L u m i n a n c e  o f  L VF or  R VF s t i m u l u s  w i ndow w i t h  
p r o j e c t o r  o f f  -  1.00 l o g  f t  l a m b e r t .  Wi t h p r o j e c t o r  ^  
c o n t i n u o u s l y  and s t i m u l u s  d i s c s  r o t a t i n g :
C o n t r a s t  r e a d i n g  f r om n e u t r a l  Lumi  nance
d e n s i t y  d i s c  ( l o g . f t .  l a m b e r t s )
8 1.075
15 1.075
21 1.025
Results : Experiment One
Four  t h r e s h o l d  c o n t r a s t  s c o r e s ,  one f rom each s t a i r c a s e  
( and  c o n s e q u e n t l y  each ha n d / h e m i  s p h e r e  c o m b i n a t i o n )  wer e  
c a l c u l a t e d  (as d e s c r i b e d  e a r l i e r )  f o r  each o f  t h e  20 s u b j e c t s .
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Hemisphere Left
Hand Left Rig&t
Trial Sex Mean SD Mean SD
1 U 14.89 1.41 12.09 1.40
2 M 14.76 2.56 15.09 1.87
1 F 13.85 3.24 15.88 2.66
2 F 15.12 3.73 14.96 4.15
Hemisphere Right
Hand Left Ri^t
Tidal Sex Mean 8D Mean SD
1 U 14.11 1.52 12.07 1.46
2 M 15.31 0.78 15.65 2.75
1 F 12,15 2.84 13.70 3.32
2 F 15.55 4,19 15.93 2.63
Tahie
Experiment One, Summary data. Contrast thresholds across
all subjects. Males (n = 1Ô) and Females (n = 10)
The convention adopted in this and subsequent Tables and Figures is that data designated Left and Right and "Hemisphere" are responses to right and left visual field stimuli,• respectively,
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An a n a l y s i s  o f  v a r i a n c e  was per f o r med on t h i s  data t o  t e s t  
f o r  s t a t i s t i c a l l y  s i g n i f i c a n t  e f f e c t s .  The w i t h i n  s u b j e c t  
v a r i a b l e s  were hemi sphere ( l e f t  and r i g h t ) ;  hand ( l e f t  and 
r i g h t ) ;  and t r i a l  (one and t w o ) .  The between s u b j e c t  v a r i a b l e  
was sex (male and f e m a l e ) .
The o v e r a l l  mean t h r e s h o l d  c o n t r a s t  was 14 . 45.
Si nce  s u b j e c t s  changed r es po n d i n g  hand a t  t he  end o f  t r i a l  
one and used t h e i r  o t he r  hand f o r  t r i a l  two,  i t  i s  not  
s t a t i s t i c a l l y  l e g i t i m a t e  t o  examine hands x t r i a l s  e f f e c t s .
There  were j io s i g n i f i c a n t  main e f f e c t s  f o r  hemi sphere ;  
( l e f t  14*58 r i g h t  1 4 . 3 1 ) ; ^ a nd  ( l e f t  14.49 r i g h t  1 4 . 4 2 ) ;  or  sex 
(male 14 . 25  f emal e  1 4 . 6 5 ) .  T r i a l s  was s i g n i f i c a n t  p<.005.Subjects  
were more s e n s i t i v e  d u r i n g  t r i a l  t wo ,  s e t t i n g  a mean t h r e s h o l d  
c o n t r a s t  o f  13.59 f o r  t r i a l  one and 15.30 f o r  t r i a l  t wo .  F i gu r e  
3 . 5 .  I n t e r a c t i o n  e f f e c t s :  n o n s i g n i f i c a n t  were hemisphere x
hand;  hemi sphere  x sex;  hand x sex ;  and t r i a l s  x sex.  However,  
hemi sphere  x t r i a l s  was s i g n i f i c a n t ,  < . 01 .  See Table 3 . 1 ,  
F i gu r e  3 . 6 .  Th i s  e f f e c t  i s  l a r g e l y  account ed f o r  by t h e  g r ea t  
i n c r e a s e  i n  s e n s i t i v i t y  o f  t h e  r i g h t  hemi sphere between t r i a l  
one and t r i a l  t wo ,  whi ch a l s o  accounts  f o r  a l a r g e  p a r t  o f  t h e  
main e f f e c t s  f o r  t r i a l s .  Post  hoc t  t e s t s  showed t h a t  t h e  
r i g h t  . hemi sphere was s i g n i f i c a n t l y  ( ^  < . 05 )  l e s s  s e n s i t i v e  
t han  t h e  l e f t  hemisphere f o r  t r i a l  one,  bu t  improved i n  t r i a l  
two t o  become n o n s i g n i f i c a n t  s u p e r i o r .  t - t e s t s  a l s o  i n d i c a t e d  
t h a t  t h e  r i g h t  hemisphere improvement between t r i a l  one and t r i a l  
two was s i g n i f i c a n t  a t  £  < . 001 ,  whereas t h e  l e f t  hemisphere
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FIGURE 3 . 5
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experiment One. Real motion. Increase in threshold cont rast  ( log 
uni ts)  over t r i a l s .
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FIGURE 3.6
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Experiment One. Di f ference between the cerebral  hemispheres ( ie st imul i  
presented to the cont ralateral  VFs) in change in threshold cont rast  over 
t r i a l s .
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d i d  n o t  i m p r o v e  s i g n i f i c a n t l y .  The t r i p l e  i n t e r a c t i o n s  
h emi s phe r e  x hand x sex and hemi sphere x t r i a l s  x sex were 
n o n s i g n i f i c a n t .
S e v e n t e e n  o f  t h e  t w e n t y  s u b j e c t s  (85%) Improved t h e i r  
r i g h t  h e m i s p h e r e  score  be t ween  t r i a l  one and t r i a l  t w o ;  whereas 
t e n  (50%) s u b j e c t s  improved t h e i r  l e f t  hemi spher e  s c o r e .  The 
t h r e e  s u b j e c t s  who showed a r i g h t  hemi sphere  decrement between 
t r i a l s  one and two a l s o  showed a l e f t  hemi sphe r e  d e c l i n e  i n  
pe r f o r ma  nee.
The mean r i g h t  handedness score  f o r  males was 2 . 2 8 ,  f o r  
f ema l es  2 . 2 5 .  The o v e r a l l  handedness mean was 2 .26 w i t h  a 
s t a n d a r d  d e v i a t i o n  o f  . 40 .
T a b l e  3.1 
T h r e s h o l d  C o n t r a s t
L e f t  Hemi sphere_________ R i g h t  Hemi spher e
T r i a l  1 14.18 13.01
T r i a l  2 14 . 98  15.61
D i s c u s s i o n
The measure  o f  h e m i s p h e r i c  s e n s i t i v i t y  was t h e  t h r e s h o l d  
c o n t r a s t  a t  wh i c h  t h e  d i r e c t i o n  o f  t h e  mov i ng  s t i m u l i  co u l d  be 
c o r r e c t l y  I d e n t i f i e d .  T h i s  was i n d e p e n d e n t l y  s e t  f o r  each 
v i s u a l  f i e l d ,  u s i n g  t h e  f o r c e d  c h o i c e  d o u b l e  s t a i r c a s e  method,  
a t  c l o s e  t o  t h e  75% p o i n t  on t h e  p s y c h o p h y s i c a l  f u n c t i o n
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( W e t h e r i l l  & L e v i t t ,  1955) .  Mote t h a t  h i g h e r  scores  denot e  
l o we r  c o n t r a s t  and t h e r e f o r e  g r e a t e r  s e n s i t i v i t y .
The hand whi ch t h e  s u b j e c t  used t o  respond had no e f f e c t  
on t h e  c o n t r a s t  t h r e s h o l d  s e t .  Th i s  i s  not  s u r p r i s i n g ,  as on 
t h i s  measure t h e  hand was mer e l y  be i ng  used t o  express  t he  
d e c i s i o n  a r r i v e d  a t  by t h e  v i s u a l  sys tem.  E r r o r s  are not  a 
f u n c t i o n  o f  r e s p o n d i n g  hand .  A l s o ,  t h e  n o n s i g n i f i c a n t  
hemi sphere x hand i n t e r a c t i o n  i n d i c a t e s  t h a t  no more " n o i s e "  
occu r s  i n  t h e  response  system i r r e s p e c t i v e  o f  whether  an 
i p s i l a t e r a l  or  c o n t r a l a t e r a l  hand-hemi sphere  c o m b i n a t i o n  i s  
u s e d .
There was no o v e r a l l  d i f f e r e n c e  between t h e  sexes f o r  t h e  
d e t e c t i o n  o f  r e a l  mo t i on  a t  l ow c o n t r a s t .  And no hemi sphere x 
sex i n t e r a c t i o n .  On t h e  b a s i s  o f  t he  p r e v i o u s l y  r e p o r t e d  male 
s u p e r i o r i t y  on numerous v i s u o  s p a t i a l  t a s k s ,  r ev i ewed by H a r r i s  
( 1 9 7 8 ) ,  one mi gh t  have expec t ed  a male s u p e r i o r i t y  i n  t h i s  
e x p e r i m e n t ,  or  p e r h a p s  a h e m i s p h e r e  x sex i n t e r a c t i o n .  
However ,  n e i t h e r  e f f e c t  was observed .  A l so  t h e r e  was no 
s i g n i f i c a n t  d i f f e r e n c e  between t h e  sexes i n  t h e i r  improvement  
over  t r i a l s  ( sex  x t r i a l s  n . s . ) ,  and no sex x hand i n t e r a c t i o n .
T r i a l s  was s i g n i f i c a n t  a t  < . 005 ,  F i g u r e  3 . 5 .  Su b j ec t s  
i m p r o v e d  c o n s i d e r a b l y  b e t we en  t r i a l  one and t r i a l  t w o ,  
i n d i c a t i n g  an i n c r e a s e  i n  s e n s i t i v i t y  f o r  t h e  second b l o c k  o f  
s t i m u l u s  p r e s e n t a t i o n s .
Hemisphere x t r i a l s  was s i g n i f i c a n t  a t  £  < . 01 .  The
p r e d o m i n a n t  a s p e c t  o f  t h i s  i n t e r a c t i o n  i s  t h e  d r a m a t i c  
improvement  o f  t h e  r i g h t  hemi sphere between t he  f i r s t  and
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second  b l o c k s  o f  p r e s e n t a t i o n s .  T h i s  a l s o  c o n t r i b u t e s  
s u b s t a n t i a l l y  t o  t h e  main e f f e c t  f o r  t r i a l s .  t - t e s t s  showed 
t h a t  t he  r i g h t  hemi sphere  improved s i g n i f i c a n t l y  ( £  < .001)
between t r i a l  one and t r i a l  t wo ,  w h i l e  t h e  l e f t  hemi sphere  d i d  
n o t .  I n t r i a l  one,  t h e  r i g h t  hemi sphere was s i g n i f i c a n t l y  
i n f e r i o r  t o  t h e  l e f t  hemi sphere  ( £  < . 0 5 ) ,  w h i l e  on t r i a l  two 
i t  was n o n s i g n i f i c a n t l y  s u p e r i o r .  F i g u r e  3 . 6 .
In a d d i t i o n ,  seven t een  o f  t h e  t we n t y  s u b j e c t s  improved 
t h e i r  r i g h t  hemi sphere  scor es  between t r i a l s  one and t wo,  
wh e r ea s  o n l y  t e n  showed a c o r r e s p o n d i n g  l e f t  h e m i s p h e r e  
i mprovement .  An o v e r a l l  f a t i g u e  e f f e c t  may have o c c u r r e d  f o r  
t h e  t h r e e  s u b j e c t s  who d i d  not  i n c r e a s e  t h e i r  r i g h t  hemi sphere 
s c o r e s ,  s i n c e  t h e y  a l s o  showed l e f t  hemi sphere decrement over  
t r i a l s .
The hemi sphere x t r i a l s  i n t e r a c t i o n  sugges t s  t h a t  t h e  
d e t e c t i o n  o f  t h e  d i r e c t i o n  o f  mo t i on  at  l ow c o n t r a s t  i s  a t a s k  
wh i ch  t he  r i g h t  hemi sphere  can " l e a r n "  and c o n s e q u e n t l y  improve 
i t s  pe r f o r mance ,  w h i l e  t h e  l e f t  hemi sphere does not  improve 
s i g n i f i c a n t l y  w i t h  p r a c t i c e .  P r e v i o u s  e x p e r i m e n t a l  and 
c l i n i c a l  r e s e a r c h  i n d i c a t e s  t h a t  t h e  r i g h t  h e m i s p h e r e  i s  
e s p e c i a l l y  ab l e  t o  deal  w i t h  v i s u o - s p a t i a l  t a s k s .  I t  i s  
p o s s i b l e  t h a t  i n  t h i s  e x p e r i me n t  i t  shows t h i s  f a c i l i t y  by 
becoming a t t u n e d  t o  t h e  s t i m u l u s  paramet ers  whi ch w i l l  r e s u l t  
i n  i n c r eased  response a c c u r a c y .  However ,  s i n c e  t h e  r i g h t  
hemi sphere per f o r mance  i s  poorer  t han  t h a t  o f  t h e  l e f t  d u r i n g  
t r i a l  one and s u p e r i o r  f o r  t r i a l  t wo ,  t h e  e x p l a n a t i o n  f o r  t h e  
hemi sphere x t r i a l s  i n t e r a c t i o n  may be more compl ex.
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I t  s h o u l d  be r e c a l l e d  t h a t  a l l  s u b j e c t s  were r i g h t  handed 
and p r esumab l y  l e f t  hemi spher e  domi nant  f o r  l a n g u a g e .  I t  may 
be t h a t  d e s p i t e  t h e  v i s u o  s p a t i a l  n a t u r e  o f  t h e  p r e s e n t  t a s k ,  
t h e  s u b j e c t s ’ " e v e r y d a y "  c e r e b r a l  d o mi na n c e  i s  s t i l l  an 
i n f l u e n c i n g  f a c t o r .  From t h i s  c o n j e c t u r e  and an a n a l y s i s  o f  
r e a c t i o n  t i me da t a ,  one may suggest  a number o f  p o s s i b l e
p r o c e s s i n g  s t r a t e g i e s :
D u r i n g  bo t h  t r i a l s  one and t wo ,  t he  l e f t  hemi spher e  when
i t  d e t e c t s  m o t i o n  bu t  I s  u n c e r t a i n  o f  t he  d i r e c t i o n ,  makes i t s  
own guess ,  because i t  i s  t h e  domi nant  hemi sphere,  or  because i t  
has u n d e r s t o o d  t h e  l i n g u i s t i c  exp e r i men t a l  i n s t r u c t i o n s  which 
s p e c i f y  t h a t  each s t i m u l u s  w i l l  be presen ted  o n l y  once and i n  
one v i s u a l  f i e l d .  Thus t h e  l e f t  hemisphere a l ways  dec i de s  on 
t h e  b a s i s  o f  t h e  bes t  a v a i l a b l e  v i s u a l  t r a c e .
D u r i n g  t r i a l  one ,  t h e  r i g h t  h e m i s p h e r e ,  when i t  i s
u n c e r t a i n  o f  t h e  d i r e c t i o n  o f  p r e s e n t e d  m o t i o n ,  may not  
i mme d i a t e l y  r espond.  I n  t h i s  s i t u a t i o n ,  assumi ng:
1.  Tha t  t h e  l e f t  hemi sphere f i n a l l y  r e spo n ds ,  t h e n ,  (a)  
when t h e  r i g h t  hemi sphere does not  r espond ,  t h e  l e f t  s i mp l y  
guesses;  ( b )  when t h e  r i g h t  hemi sphere does not  r es po nd ,  t he
l e f t  sends ac r oss  t h e  corpus  ca l l o s u m t o  t h e  r i g h t  i n  an
a t t empt  t o  r e t r i e v e  t h e  now d e g r a d e d / p a r t i a l l y  f o r g o t t e n  v i s u a l  
t r a c e  on t h e  b a s i s  o f  whi ch t h e  l e f t  makes a r es pons e .
2.  Tha t  t h e  r i g h t  hemisphere f i n a l l y  r esponds ,  t h e n ,  (a)  
t he  r i g h t  hemi sphere  w a i t s  f o r  t h e  " domi nan t "  l e f t  t o  respond.  
When t h e  l e f t  does n o t ,  t h e  r i g h t  must  now respond on t h e  bas i s  
o f  a d e g r a d e d / p a r t i a l l y  f o r g o t t e n  v i s u a l  t r a c e ;  ( b) t h e  r i g h t  
h e m i s p h e r e  sends  a c r o s s  t h e  c o r p u s  c a l l o s u m  t o  t h e  l e f t
hemi sphere f o r  c o r r o b o r a t i n g  i n f o r m a t i o n  about  t h e  d i r e c t i o n  o f
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m o t i o n .  When none i s  r e t u r n e d ,  i t  must  t hen  respond on t he  
b a s i s  o f  i t s  now d e g r a d e d / p a r t i a l l y  f o r g o t t e n  v i s u a l  t r a c e .
A l l  s u b j e c t s  may not  employ t h e  same s t r a t e g y .  However ,  
by t r i a l  two t h e  s u b j e c t  r e a l i z e s  t h a t  h i s  t r i a l  one s t r a t e g y  
i s  i n e f f i c i e n t ,  and d u r i n g  t r i a l  two each hemi sphere i s  making 
i t s  own d e c i s i o n s  i n d e p e n d e n t l y .
One would t h i n k  t h a t  i t  shou l d  be p o s s i b l e  t o  t e s t  t he s e  
e x p l a n a t i o n s  by c o l l e c t i n g  r e a c t i o n  t i me  d a t a .  In p r a c t i c e ,  
h o w e v e r ,  t h i s  was no t  r e w a r d i n g .  At  t h e  l ow  t h r e s h o l d  
c o n t r a s t s  used i n  t h e  e x p e r i m e n t ,  j u d g m e n t s  were  f a i r l y  
d i f f i c u l t  and e x t r e m e l y  s l ow.  C o r r e c t  RTs were around 1,200 ms 
and t h e r e  were no s t a t i s t i c a l l y  s i g n i f i c a n t  e f f e c t s .  The mean 
i n c o r r e c t  RT was a r o u n d  1800 ms.  T h e r e  was a h i g h l y  
s i g n i f i c a n t  hemi sphere  x t r i a l s  e f f e c t  f o r  i n c o r r e c t  RTs. 
Du r i ng  t r i a l  one,  t h e  r i g h t  hemi sphere ( i n c o r r e c t )  RT was 800 
ms l o n g e r  t han  t h e  c o r r e s p o n d i n g  l e f t  hemi sphere  RT. Whi l e  
d u r i n g  t r i a l  t wo ,  t h e  i n c o r r e c t  RTs o f  both hemi spheres  d i d  not  
d i f f e r  s i g n i f i c a n t l y .  The e x p l a n a t i o n s  o f f e r e d  f o r  t h e  
c o n t r a s t  data  were sugges ted by t hese  r e s u l t s .  However ,  a 
d i f f e r e n c e  o f  800 ms, co u l d  accommodate c o n s i d e r a b l e  neura l  
a c t i v i t y .
B e r t o l  o n i  e t  al  . ( 1 9 7 8 )  have shown t h a t  t h e  r i g h t
hemi sphere g i v e s  f a s t e r  r e a c t i o n  t i mes  i n  a t a s k  i n  whi ch t h e  
v e l o c i t i e s  o f  s t i m u l i  have t o  be d i s c r i m i n a t e d .
T r e v a r t h e n  and Spe r r y  ( 1 9 7 3 ) ,  w h i l e  f i n d i n g  t h a t  human 
c omm i s s u  r o t  omy p a t i e n t s  c o u l d  c r o s s  i n t e g r a t e  l a t e r a l i z e d  
movements,  a l s o  o b t a i n e d  ev i dence  whi ch sugges t ed " t h a t  v i s u a l
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a t t e n t i o n  p r ocesses  a r e  more r i g h t - b r a i n e d  f o r  p e r c e p t i o n  o f
l a r g e - s c a l e  p e r i p h e r a l  s t i m u l i  l a s t i n g  severa l  s ec on d s . "
We have o b se r ved ,  f o r  t h e  d e t e c t i o n  o f  t h e  d i r e c t i o n  o f
l ow c o n t r a s t  movement ,  d i s p a r i t i e s  i n  hemi s phe r i c  pe r f o r mance .
These a r e  c h a r a c t e r i z e d  not  by a s i mpl e  r i g h t  hemi sphere
s u p e r i o r i t y ,  bu t  by a r i g h t  hemi sphere improvement  between t he
f i r s t  and second b l o c k s  o f  t r i a l s .
T h i s ,  i n  c o n j u n c t i o n  w i t h  the s t u d i e s  c i t e d ,  suggests  t h a t
t he  r i g h t  hemisphere i s  b e t t e r  ab l e  t o  become a t t uned  to
a n a l y s i n g  the s t i m u l u s  parameters  which are r e l e v a n t  i n  making
a c c u r a t e  d e c i s i o n s  conce r n i ng  r ea l  mo t i on .
C o n s i d e r a t i o n  o f  t he  r e a c t i o n  t i me  data sugges t s  t h a t  t he
l a n g u a g e  d o m i n a n t  l e f t  h e m i s p h e r e  may be d e t r i m e n t a l l y  
a f f e c t i n g  t h e  r i g h t  h e mi sp h e r e ' s  per formance d u r i n g  t r i a l  one,  
b u t  t h a t  by t r i a l  t wo  each h e m i s p h e r e  i s  r e s p o n d i n g  
i n d e p e n d e n t l y .
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CHAPTER 4
Exper i ment  2. Hemi spher i c  d i f f e r e n c e s  i n  t h e  
p e r c e p t i o n  o f  appar en t  mo t i on  at  l ow c o n t r a s t
I n t r o d u c t i o n
Per cep t s  o f  appa r en t  mo t i on  may be produced by t h e  
a p p r o p r i a t e l y  t i med  onse t  and o f f s e t  o f  two or  more 
p r ox i ma l  l i g h t s .  I n  t h e  s i mp l e  case o f  two l i g h t s ,  i f  
l i g h t  one i s  f l a s h e d  b r i e f l y  on t hen  o f f  and a f t e r  a s h o r t  
t i me  i n t e r v a l  ( t h e  1 nter -s t  imul  us i n t e r v a l ,  I S I ) ,  l i g h t  two 
i s  f l a s h e d  on t hen  o f f ,  movement may be p e r c e i v e d  between 
l i g h t  one and l i g h t  two.  Whether  mo t i on  i s  p e r c e i v e d  
between t h e  l i g h t s  depends on t h e  i n t e r r e l a t i o n s h i p  o f  a 
number o f  s t i m u l u s  pa r ame t e r s :  t he  b r i g h t n e s s  o f  t he
l i g h t s ,  t h e i r  s p a t i a l  s e p a r a t i o n ,  t h e i r  t e m p o r a l  
d u r a t i o n s ,  and t h e  d u r a t i o n  o f  t he  I S I .  W i t h ,  f o r  
example,  b r i g h t n e s s ,  s e p a r a t i o n ,  and t h e  d u r a t i o n  o f  t h e  
s t i m u l u s  l i g h t s  he l d  c o n s t a n t ,  at  s h o r t  I S I ,  t h e  l i g h t s  
may appea r  t o  be f l i c k e r i n g  s i m u l t a n e o u s l y  w i t h  no 
a s s o c i a t e d  movement ;  as t h e  ISI  i s  i n c r e a s e d ,  p a r t i a l  
movements f rom t h e  p o s i t i o n  o f  l i g h t  one t owar ds  l i g h t  two 
may be obser ved ;  f u r t h e r  i n c r e a s e s  i n  ISI  r e s u l t  i n  
improved mo t i on  p e r c e p t s  u n t i l  op t i ma l  appar en t  movement 
i s  seen;  a t  s t i l l  l o n g e r  I S I s ,  t h e  l i g h t s  appear  t o  f l a s h  
on and o f f  i n  t h e i r  a c t u a l  t empor a l  sequence w i t h  no 
a s s o c i a t e d  mo t i on  ( s e q u e n t i a l i t y ) .
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The phenomenon o f  a p p a r e n t  movement  has a l o n g  
h i s t o r y  o f  e m p i r i c a l  s t u d y .  Exner  ( 1 8 7 5 )  exami ned  
a p p a r e n t  m o t i o n  I n d u c e d  by  s e q u e n t i a l l y  p r e s e n t e d  
e l e c t r i c a l  s p a r k s .  We r t h e i m e r ' s  (1912)  c l a s s i c  s t u d i e s  
v a s t l y  ex tended t h e  knowledge o f  apparen t  m o t i o n ,  w h i l e  
Ko r t e  (1915)  and Neuhaus (1930)  ca t a l ogued  t h e  e f f e c t s  o f  
e x p e r i m e n t a l l y  m a n i p u l a t i n g  t he  s t i m u l u s  p a r ame t e r s .
S i nce  t hese  p i o n e e r i n g  expe r i men t s ,  r e s e a r c h e r s  have 
e x t e n s i v e l y  s t u d i e d  appa r e n t  movement ,  and p r o b a b l y  more 
has been p u b l i s h e d  on appar en t  mot i on  t han  has been on t he  
p e r c e p t i o n  o f  r ea l  movement .  Desp i t e  t h i s ,  the nature o f  
the re la t io n s n ip  between apparent movement and real movement remains
c o n t e n t i o u s .  Many r e s e a r c h e r s  co n s i d e r  t h a t  r e a l  and 
apparen t  mo t i on  are med i a t ed  by t he  same neura l  mechanisms 
( Wer t he i mer ,  1912;  G i bso n ,  1954;  Gr egor y ,  1966;  F r i s b y ,  
1972) .  However ,  K o l e r s  (1963,  1964,  1972) t ak es  an
oppos i ng v i ew.  "The outcome o f  my s t u d i e s  was t h e  f i n d i n g  
t h a t  t h e  neura l  mechanisms f o r  t h e  two t yp es  o f  p e r c e p t i o n  
must  be q u i t e  d i f f e r e n t ,  because  t h e s e  i d e n t i c a l  
p e r c e p t i o n s  seem t o  be c o n s t r u c t e d  i n  t h e  nervous system 
a c c o r d i n g  t o  d i f f e r e n t  r u l e s "  ( K o l e r s ,  1964) .
A l t ho u g h  i t  i s  l i k e l y  t h a t  the same neura l  mechanisms 
are  i n v o l v e d  i n  the p r ocess i ng  o f  both r ea l  and apparent  
movement i n f o r m a t i o n ,  i t  i s  however c l e a r  t h a t  c e r t a i n  
p e r c e p t u a l  e f f e c t s  w h i c h  may be d e m o n s t r a t e d  i n  t h e  
apparen t  mo t i on  parad i gm are not  o b s e r v a b l e  w i t h  r e a l  
mo t i o n ,  and vice versa. I ndeed,  i n  t h e  appar en t  mo t i on
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e x p e r i m e n t s  t o  be r e p o r t e d ,  a more c o mp l e x  s e t  o f  
h e mi s p h e r i c  dominance r e s u l t s  were o b t a i n e d  t han  t hose  
observed f o r  r e a l  m o t i o n .  And t h e  dominance e f f e c t s  f o r  
apparen t  movement were s u b j e c t  t o  changes dependent  on t he  
s t i m u l u s  pa r a me t e r s .
The f i r s t  appar en t  mo t i on  expe r i men t  t o  be r e p o r t e d  
examined h e mi s p h e r i c  d i f f e r e n c e s  i n  t he  d e t e c t i o n  o f  t h e  
d i r e c t i o n  o f  appa r en t  movement at  t h r e s h o l d  c o n t r a s t .  
S t i mu l u s  paramet e rs  such as c o n t r a s t  and d u r a t i o n  were 
chosen so as t o  make t h e  exp e r i me n t  somewhat comparab l e  t o  
exp e r i me n t  one ( r e a l  m o t i o n ) .
The s t i m u l i  used were p a i r s  o f  e n l a r ged  phot ogr aphs  
o f  a J u l e s z  (1971)  random do t  p a t t e r n .  Such p a t t e r n s  are 
i d e a l  f o r  use i n  h e m i s p h e r i c  e x p e r i m e n t s  s i n c e  t h e  
s t i m u l u s  shape t o  be i d e n t i f i e d  i n  mo t i on  i s  an i n t e g r a l  
p a r t  o f  t he  p a t t e r n .  When p a t t e r n  p a i r s  are  p r esen t ed  
s e q u e n t i a l l y  w i t h  t h e  area o f  d o t s  d e f i n i n g  t h e  s t i m u l u s  
shape s p a t i a l l y  d i s p l a c e d ,  mo t i on  o f  t h e  " camou f l aged "  
shape i s  r e a d i l y  p e r c e i v e d .  Thus ,  p r i o r  t o  t h e  
p r e s e n t a t i o n  o f  t h e  second p a t t e r n  o f  t he  s t i m u l u s  p a i r ,  
t h e  s u b j e c t  has no i n f o r m a t i o n  as t o  t he  v i s u a l  f i e l d  i n  
whi ch mo t i on  w i l l  o c c u r .
I n  e x p e r i m e n t  o n e ,  t h e  d a t a  s u g g e s t e d  p o s s i b l e  
r esponse m e d i a t i o n  by t h e  ve r ba l  l e f t  hemi spher e .  To 
i n v e s t i g a t e  t h i s  p o s s i b i l i t y ,  s u b j e c t s  wer e  asked t o  
r e p o r t  , p o s t  e x p e r i m e n t a l l y , w h e t h e r  t h e i r  r e s p o n s e s  
i n v o l v e d  su b - v o c a l  v e r b a l i z a t i o n .  One would p r e d i c t  t h a t
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s u b j e c t s  who employed sub—voca l  v e r b a l i z a t i o n  would show 
l e s s  s t r o n g  r i g h t  hemi sphere  e f f e c t s .
Appar a t us  and Procedure
The e x p e r i m e n t  was c o n d u c t e d  i n  a w i n d o w l e s s  
e x p e r i me n t a l  room a p p r o x i m a t e l y  6 yds x 4 yds i n  s i z e ,  t h e  
w a l l s  o f  whi ch were p a i n t e d  ma t t e  b l a c k .  The room was 
i l l u m i n a t e d  f rom t h e  c e i l i n g  by t h r e e  shaded 60 w a t t  l i g h t  
b u l b s ,  and by t h e  e x p e r i m e n t e r ' s  shaded ang l e  p o i s e  lamp.  
Consequen t l y  s u b j e c t s  were l i g h t  adapted.
S t i m u l i  were p r ese n t e d  i n  an E l e c t r o n i c  Developments 
t h r e e  f i e l d  t a c h i s t o s c o p e ,  t h e  e l e c t r o n i c  u n i t  o f  whi ch 
co u l d  be programmed t o  s w i t c h  on t h e  s t i m u l u s  f i e l d s  o f  
t he  o p t i c a l  u n i t  e i t h e r  s e q u e n t i a l l y  or s i m u l t a n e o u s l y  f o r  
t h e  r e q u i r e d  s t i m u l u s  p r e s e n t a t i o n  d u r a t i o n s .
The t h r e e  f i e l d s  o f  t h e  t a c h i s t o s c o p e  were u t i l i z e d  
as f o l l o w s :  FI ( f i e l d  one)  and F 2 were t h e  s t i m u l u s
f i e l d s ,  and Fb, t h e  f i x a t i o n  f i e l d .
The b r i g h t n e s s  o f  t h e  s t i m u l u s  f i e l d s  was a l s o  
c o n t r o l l e d  by t h e  e l e c t r o n i c  u n i t ,  and cou l d  be f u r t h e r  
r educed ,  as i t  was f o r  FI and F2 i n  t h i s  e x p e r i m e n t ,  by 
p l a c i n g  n e u t r a l  d e n s i t y  g e l a t i n  f i l t e r s  i n  t h e  o p t i c a l  
u n i t  f i e l d s .  To ensure a u n i f o r m  f i l t e r i n g  e f f e c t ,  
c u r v a t u r e  was e l i m i n a t e d  f rom t he  g e l a t i n  f i l t e r s  by 
sandwi ch i ng  them between r e c t a n g l e s  o f  c l e a r  perspex.
D i s p a r i t i e s  i n  t h e  p o s i t i o n  o f  c o r r e s p o n d i n g  s t i m u l i  
p r esen t ed  i n  FI and F2,  coup l ed  w i t h  a p p r o p r i a t e  i n t e r  
s t i m u l u s  i n t e r v a l s  b e t we e n  f i e l d  p r e s e n t a t i o n s ,  y i e l d
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p e r c e p t i o n s  o f  appar en t  m o t i o n  ( Wer t he i mer ,  1912;  K o r t e ,  
1915) .
When v iewed i n  t h e  t a c h i s t o s c o p e ,  1 i n .  on a s t i m u l u s  
card was e q u i v a l e n t  t o  3° v i s u a l  a n g l e ,  t h e  necessary  
d i s p l a c e me n t  f rom f i x a t i o n  t o  ensure l a t e r a l i z a t i o n ,  and 
s t i m u l u s  cards  6 i n .  x 4 - 1 / 4  i n .  were r e q u i r e d  t o  f i t  
s nu g l y  i n t o  t he  t a c h i s t o s c o p e  card h o l d e r s .
The Fb ( f i x a t i o n  f i e l d )  s t i m u l u s  card was a 6 i n .  x 
4 - 1 / 4  i n .  w h i t e  car d  w i t h  a c e n t r a l l y  p o s i t i o n e d  1/8 i n .  
d i ame t e r  b l a c k  f i x a t i o n  s p o t .
The f o u r  s t i m u l u s  f i e l d s  car ds  ( c a r d s  1 and 2 f o r  FI 
and car ds  3 and 4 f o r  F2 ) ,  were made up f r om e n l a r g e d  
pho t ogr aphs  o f  a J u l e s z  (1971)  random dot  s t e r eogr am (see 
Appendi x B) .  The en l a r gement  r e s u l t e d  i n  i t ems o f  t e x t u r e  
be i ng  1/14 i n .  x 1/14 i n . ,  or .21^ x . 21°  VA i n  t he  
t a c h i s t o s c o p e .  The s t i m u l u s  cards  were c o n s t r u c t e d  by 
c u t t i n g  out  f o u r  i d e n t i c a l l y  p a t t e r n e d  6 i n .  x 4 - 1 / 4  i n .  
r e c t a n g l e s ,  and e i g h t  i d e n t i c a l l y  p a t t e r n e d  1 i n .  x 1 i n .  
squares  f rom p h o t o g r a p h i c  en l a r gemen t s  o f  t h e  s t e r eog r am.  
Two s i m i l a r l y  o r i e n t a t e d  1 i n .  squares were p o s i t i o n e d  
w i t h  t h e i r  c e n t r a l  a x i s  l e v e l  w i t h  t he  c e n t r a l  p o i n t  o f  
each 6 i n .  x 4 - 1 / 4  i n .  r e c t a n g l e ,  one square w i t h  t he  mid 
p o i n t  o f  i t s  ne a r e s t  edge 1 i n .  h o r i z o n t a l l y  t o  t h e  l e f t  
o f  t h e  c e n t r a l  p o i n t  and t h e  o t h e r  square w i t h  t h e  mid 
p o i n t  o f  i t s  n ea r es t  edge 1 i n .  h o r i z o n t a l l y  t o  t he  r i g h t  
(see F i g u r e  4 . 1 ) .
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1-5/8 i n.
1-5/8 i n.
6 in
4% in
Figure 4.1 (Entire  card is  randomly tex tu red .)
Experiment Two. Diagram of a stimulus card showing dimensions and posit ion o f displaced squares.
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For  card 3,  t he  1 i n .  squares were gummed s e c u r e l y  i n
t hese  p o s i t i o n s ;  f o r  card 1» t h e  l e f t  hand 1 i n .  square
was gummed i n  t h i s  p o s i t i o n ,  but  t h e  r i g h t  hand square was 
moved down r t h e  card 1 i t em o f  t e x t u r e  and gummed t h e r e ;  
f o r  card 2,  t h e  r i g h t  hand square remained i n  p o s i t i o n  and 
t h e  l e f t  hand square moved down 1 i t em o f  t e x t u r e ;  f o r  
ca r d  4,  both 1 i n .  squares  were gummed on 1 i t em o f
t e x t u r e  l ower  t han  t he  squares on card 3. The s t i m u l u s
car ds  were compl et ed by gumming t he  6 i n .  x 4 - 1 / 4  i n .  
p a t t e r n s  onto  s i m i l a r l y  s i z e d  t h i n  r i g i d  c a r db o a r d .
S l i g h t  i m p e r f e c t i o n s  at  t he  edges between t h e  1 i n .  
squares and t he  backgrounds  were p a i n t e d  out  w i t h  b l a c k  or  
w h i t e  p os t e r  p a i n t .
The p o s i t i o n s  o f  t h e  1 i n .  squares on t h e  6 i n .  x 
4 - 1 / 4  i n .  backgrounds  are  shown s c h e m a t i c a l l y  i n  F i g u r e
4 . 2 .  For i l l u s t r a t i v e  pu r poses ,  t he  d i s p l a c e me n t s  o f  t he  
smal l  squares r e l a t i v e  t o  t h e  f i x a t i o n  spot  and each o t h e r  
are g r e a t l y  e x a g g e r a t e d .  The dot  e q u i v a l e n t  t o  t he  
f i x a t i o n  spot  on t h e  s t i m u l u s  cards  i n  t he  f i g u r e  d i d  n o t ,  
o f  c ou r s e ,  appear  on t h e  a c t u a l  c a r d s .  I t  i s  p r esen t ed  
here as a r e f e r e n c e  p o i n t .  Cards 1, 2, 3,  and 4 are
t e x t u r e d .
As can be de t e r m i ne d  f r om a c o n s i d e r a t i o n  o f  t he  
s i t u a t i o n  i n  whi ch card  1 i s  p r esen t ed  i n  FI and car d  3 i s  
p r esen t ed  t e m p o r a l l y  l a t e r  i n  F2, under  c o n d i t i o n s  whi ch 
r e s u l t  i n  t h e  p e r c e p t i o n  o f  appar en t  m o t i o n ,  t h e  1 i n .  
square i n t he  l e f t  v i s u a l  f i e l d  (LVF) remains i n  t h e  same
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Fixation Field
Fixation Card
Field 1
Card 1 Card 2
Field 2
Card 3 Card 4
FIGURE 4.2 : Experiment Two, Schematic diagram o f the squares*
positions on each card. Placed in the tachistoscope f ie ld  
designated the card in f i e l d  1 (FI) o p t ic a l ly  occupied the same 
spatia l pos it ion  as a card in F2. With appropria te ly timed switches 
from FI to .F2, the displaced squares gave r ise  to aonarent movement, 
whi le the s p a t ia l ly  corresponding squares remained s ta tionary .
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p o s i t i o n  s p a t i a l l y  so cannot  be d i s t i n g u i s h e d  f r om t he  
background ,  w h i l e  t h e  square i n  t h e  r i g h t  v i s u a l  f i e l d  
(RVF) i s  d i s p l a c e d  upwards s p a t i a l l y .  Th i s  r e s u l t s ,  under 
op t i mum a p p a r e n t  m o t i o n  v i e w i n g  c o n d i t i o n s ,  i n  t h e  
p e r c e p t i o n  o f  a s q u a r e  m o v i n g  upwards  a c r o s s  t h e  
background i n  t he  RVF.
When a s i n g l e  card  i s  v i ewed i n t h e  t a c h i s t o s c o p e  
under c o n s t a n t  i l l u m i n a t i o n ,  t h e  smal l  squares  are not  
d i s t i n g u i s h a b l e  f rom t h e  background and t he  car ds  appear  
as u n i f o r m  random do t  p a t t e r n s .  I t  i s  o n l y  when two cards  
are  v i ewed i n  t h e  a p p r o p r i a t e  t empor a l  sequence t h a t  t he  
smal l  squares are d i f f e r e n t i a t e d  f rom t he  background and 
p e r c e i v e d  as be i ng  i n  mo t i on .  A card p r es en t ed  a l one  
g i v e s  t h e  s u b j e c t  no i n f o r m a t i o n  as t o  t h e  d i r e c t i o n  o f  
mo t i on  or  t he  s i d e  on whi ch i t  w i l l  o cc u r ,  i t  i s  o n l y  when 
t h e  second card o f  t h e  p a i r  i s  p r esen t ed  t h a t  t h e  square 
i n  mo t i on  i s  p e r c i e v e d .
Wi th FI a lways p r ese n t e d  t e m p o r a l l y  p r i o r  t o  F2, t he  
s t i m u l u s  car ds  may be sequenced so as t o  produce t h e  
r e q u i r e d  d i r e c t i o n  o f  m o t i o n  (up or  down)  i n  t h e  
a p p r o p r i a t e  v i s u a l  f i e l d .
That  i s :
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F i e l d  1 Card
F i e l d  2 
CardPresent ed Presented 
3
T a b le  4.1
Mot i on 
D i r e c t i o n  V i sua l  F i e l d
up r i g h t
down l e f t
up l e f t
down r i g h t
Hemi spher  e 
S t i m u l a t e d
l e f t
r i g h t
r i g h t
1 e f t
In o r der  t o  c o n t r o l  f o r  any p r o p e r t i e s  o f  t he  s t i m u l u s
ca r ds  whi ch mi gh t  have made a p a r t i c u l a r  d i r e c t i o n  o f  mo t i on  
more e a s i l y  d e t e c t a b l e  i n  one f i e l d  ( e . g . ,  a c e r t a i n  
i d e n t i f i a b l e  c o n f i g u r a t i o n  o f  random d o t s ) ,  f o r  p a r t  2 o f  t h e  
ex pe r i men t  each car d  was r o t a t e d  t h r o ug h  180° ( t u r n e d  ups i de
down) and r e p l a c e d  i n  t h e  same card h o l d e r ,  and can be
c o n s i d e r e d  as oc cupy i ng  t he  same s p a t i a l  p o s i t i o n  i n  F i g u r e
4 . 2 .  Th i s  r e s u l t s  i n :
F i e l d  1 
Card
Pr esent ed
F i e l d  2 
Card
Pr esent ed
Tab l e  4 . 2
Mot i on
D i r e c t i o n  V i sua l  F i e l d
down
up
down
up
1 e f t  
r i g h t  
r i g h t  
1 e f t
Hemi spher  e 
S t i m u l a t e d
r i g h t  
1 e f t  
1 e f t  
r i g h t
As can be seen f rom compar i sons o f  t a b l e s  4.1 and
4 . 2 ,  t h e  p a i r s  o f  ca r ds  now produce t h e  o p p o s i t e  d i r e c t i o n  
o f  appar en t  mo t i on  i n  t h e  " o p p o s i t e "  v i s u a l  f i e l d s .
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H a l f  the 16 s u b j e c t s  (8 male and 8 f ema l e )  r e c e i v e d  
p r e s e n t a t i o n s  w i t h  ca r ds  o r i e n t a t e d  as i n  t a b l e  4 .1  and 
t he o t h e r  h a l f  as i n  t a b l e  4 . 2 .
That is:
For  Tab l e  4 . 1 :
two males commencing r e spond i ng  w i t h  r i g h t  hand
two males commencing r e s po nd i n g  w i t h  l e f t  hand
two females  commencing r e spond i ng  w i t h  r i g h t  hand 
two f emal es  commencing r espo n d i n g  w i t h  l e f t  hand
S i m i l a r l y  f o r  t a b l e  4 . 2 .
I t  should  be noted t h a t  d u r i n g  a s i n g l e  s t i m u l u s  
p r e s e n t a t i o n ,  mot i on  occu r s  i n  on l y  one v i s u a l  f i e l d .  
P r o p e r t i e s  o f  t he  s t i m u l i  p r e c l u d e d  chang i ng  or  even r o ­
t a t i n g  t he  ca r ds  p r es e n t e d  t o  a p a r t i c u l a r  s u b j e c t .  I t  
was n o t i c e d  i n  p i l o t  s t u d i e s  t h a t  very  s l i g h t  m i s a l i g n ­
ments o f  t he  card p a i r s  r e s u l t e d  i n p e r c e p t i o n s  o f  mo­
t i o n  o f  t he  e n t i r e  background.  Thus,  i t  was necessa r y ,  
p r i o r  t o  t he r u n n i n g  o f  each s u b j e c t ,  f o r  t he e x p e r i ­
menter  t o  a l i g n  t he  car ds  c a r e f u l l y  to e l i m i n a t e  t h i s  
e f f e c t .  Th i s  was done v i s u a l l y  by o b s e r v i n g  p a i r s  o f  
s t i m u l u s  cards  under  c o n d i t i o n s  o f  optimum appa r en t  mo­
t i o n  and a d j u s t i n g  them by t r i a l  and e r r o r  u n t i l
swings i n  t he  background were e l i m i n a t e d .  For  t h i s  r e a ­
son,  i t  was a l s o  necessary  t o  have t he ca r ds  f i t  t i g h t l y  
i n t o  t he  card h o l d e r s  so
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t h a t  t h e y  were not  m i s a l i g n e d  as t he  c a r d h o l d e r  was s l i d  
ac r oss  t o  e . g . ,  p r e s e n t  ca r d  2 i n s t e a d  o f  card 1 i n  F I .
As was noted e a r l i e r ,  when v iewed i n  t h e  t a c h i s t o ­
scope,  1 i n .  on a s t i m u l u s  card was e q u i v a l e n t  t o  3°
v i s u a l  ang l e  ( VA) .  Thus,  t h e  nea r es t  edge o f  a moving
square was 3° VA f r om f i x a t i o n ,  t h e  f u r t h e s t  edge 6° VA, 
and t h e  c e n t e r  o f  t h e  square 4 - 1 / 2 °  VA t o  t h e  l e f t  or 
r i g h t  o f  f i x a t i o n .  C o n s e q u e n t l y  w i t h  t h e  s u b j e c t  
b i n o c u l a r l y  f i x a t i n g  t h e  c e n t r a l  spot  o f  t h e  f i x a t i o n  
c a r d ,  t h e  a p p a r e n t l y  moving smal l  square was l a t e r a l i z e d  
t o  e i t h e r  t h e  l e f t  or^  r i g h t  c e r e b r a l  hemi sphere (as was 
d i scussed  i n  Chapter  2 ) .
Fb remained on t h r o u g h o u t  t h e  e x p e r i me n t ,  s e r v i n g  as 
a background f i e l d  whi ch a t t e n u a t e d  t he  c o n t r a s t s  o f  t he  
s t i m u l u s  f i e l d s ,  and p r o v i d e d  a c o n s t a n t  f i x a t i o n  spot  f o r  
s u b j e c t s  d u r i n g  s t i m u l u s  p r e s e n t a t i o n s .  The t i m i n g  u n i t  
o f  t h e  t a c h i s t o s c o p e  was programmed t o  t r i g g e r  t h e  f i e l d s
i n  t h e  f o l l o w i n g  sequence:  FI i s  sw i t ched  on p r e s e n t i n g
t h e  s t i m u l u s  card  i n  FI f o r  500 ms ( S t i m u l u s  1,  S I ) ,  t hen  
o f f ;  Fb remai ns  on a l one  f o r  1 ms ( t h e  i n t e r *  s t i m u l  us 
i n t e r v a l ,  Ï S I ) ;  F2 i s  s w i t c h e d  on p r e s e n t i n g  t h e  s t i m u l u s  
card i n  F 2 f o r  100 ms ( S t i m u l u s  2, S2) ,  t hen  o f f ;  Fb 
remai ns  on a l on e .
These d u r a t i o n s  remained c o n s t a n t  f o r  a l l  s u b j e c t s  
d u r i n g  t h e  e x p e r i m e n t .  Note t h a t  u n t i l  t h e  onse t  o f  F2, 
t h e r e  i s  no i n f o r m a t i o n  as t o  on whi ch s i d e  or  i n  whi ch
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d i r e c t i o n  t h e  mo t i on  w i l l  be,  and t he  d u r a t i o n  o f  S2 i s  
100 ms, we l l  w i t h i n  t h e  l a t e n c y  o f  eye movements.
A 1 kh t o n e ,  .75 sec i n  d u r a t i o n ,  warned s u b j e c t s  
t h a t  a s t i m u l u s  p r e s e n t a t i o n  was due.  Th i s  t one  was 
p r ese n t e d  t o  s u b j e c t s  t h r o u g h  s t e r e o  headphones whi ch 
d e l i v e r e d  sound o f  equal  i n t e n s i t y  t o  each ea r .  The 
headphones,  whi ch s u b j e c t s  wore t h r o u g h o u t  t h e  e x p e r i m e n t ,  
a l s o  m u f f l e d  t h e  sound o f  t a c h i s t o s c o p e  f i e l d  changes and 
o t h e r  e x t r aneous  sounds.  One sec. a f t e r  t he  wa r n i ng  t o n e ,  
a t r i a l  i s  p r e s e n t e d .
An e x p e r i me n t a l  p r e s e n t a t i o n  i s  r e p r e s e n t e d  i n  F i g u r e  
4.3 ( n o t  drawn t o  s c a l e ) .
For t h i s  e x p e r i m e n t ,  t h e  i ndependent  measure was t he  
c o n t r a s t  o f  SI and S2, se t  i n  p r e t r i a l s  t o  each s u b j e c t ' s  
i n d i v i d u a l  t h r e s h o l d .  For a l l  s u b j e c t s ,  Fb was s e t ,  us i ng  
t h e  e l e c t r o n i c  u n i t  o f  t h e  t a c h i s t o s c o p e  a t  max.  
b r i g h t n e s s ;  w h i l e  FI and F2 were reduced t o  e q u i v a l e n t  l ow 
b r i g h t n e s s  l e v e l s  dependi ng on t h e  s u b j e c t ' s  t h r e s h o l d .
P i l o t  S t u d i e s  - S e l e c t i o n  o f  S t i mu l u s  Paramet ers
P i l o t  s t u d i e s  were conduc t ed p r i n c i p a l l y  i n  c o n n e c t i o n  
w i t h  t he  making o f  t h e  random dot  s t i m u l i  and t h e  s e l e c t i o n  
o f  s u i t a b l e  v a l u e s  f o r  s t i m u l u s  paramet ers  such as f i e l d  
d u r a t i o n s  and c o n t r a s t .
These p i l o t  s t u d i e s  were i n i t i a l l y  conduc ted  w i t h  t he  
e x p e r i m e n t e r  t r i g g e r i n g  t h e  t a c h i s t o s c o p e ,  v i e w i n g  t h e  
s t i m u l u s  d i s p l a y  and on t h e  b a s i s  o f  t hese  o b s e r v a t i o n s ,  
a d j u s t i n g  t h e  s t i m u l u s  c o n d i t i o n s  a p p r o p r i a t e l y .  Once
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Figure 4.3
Experiment Two. Temporal sequence o f events in an experimental 
presentation showing the o n /o f f  durations o f the background f ie ld  (Fb) 
and the stimulus f ie ld s  (FI and F2).
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a p p r o x i m a t e l y  s u i t a b l e  s t i m u l u s  va l ues  had been found, 
a s s i s t a n t s  were r e c r u i t e d  t o  ac t  as s u b j e c t s  who p r o v i d e d  
f eedback  and s u g g e s t i o n s  i n  i n f o r m a l  e x p e r i me n t s .  F i n a l l y  
s u b j e c t s  were run  as i n  t h e  ex pe r i men t  p r o p e r ,  and f rom 
t h e i r  d a t a ,  t h e  s t i m u l u s  c o n d i t i o n s  f o r  t h e  expe r i men t  were 
s e l e c t e d ,
The n a t u r e  o f  t h e  s t udy  p r ed e t e r mi n e d  c e r t a i n  s t i m u l u s  
f e a t u r e s ,  e . g . ,  t h e  moving s t i m u l i  had t o  be d i s p l a c e d  at  
l e a s t  2 . 5 °  v i s u a l  ang l e  f r om f i x a t i o n  t o  ensure l a t e r a l i ­
z a t i o n ,  and t h e  d u r a t i o n  o f  t h e  segment  o f  t h e  s t i m u l u s  
d i s p l a y  w h i c h  p r o v i d e d  t h e  v i s u a l  sy s t em w i t h  m o t i o n  
i n f o r m a t i o n  had t o  be w i t h i n  t h e  l a t e n c y  o f  eye movements 
( a p p r o x i m a t e l y  150 ms) .
I t  was f ound t h a t  i f  t h e  r e l a t i v e  d i s p l a c e me n t  o f  t h e  
smal l  squares  on t h e  s t i m u l u s  cards  was more t h a n  o ne i t em 
o f  t e x t u r e ,  t he  d i r e c t i o n  o f  mo t i on  became ambiguous.  
Mot i on  was c l e a r l y  v i s i b l e ,  bu t  i t  was d i f f i c u l t  t o  be 
c o n s t a n t l y  a c c u r a t e  i n  d e c i d i n g  whi ch d i r e c t i o n  t h e  smal l  
square  was moving (as de t e r mi ne d  by t h e  a c t u a l  d i s p l a c e me n t  
on t h e  s t i m u l u s  c a r d ) .  Th i s  e f f e c t  o c c u r r e d  bot h  f o r  
d i r e c t  f o v e a l  o b s e r v a t i o n  and f o r  f i x a t i o n  on t h e  c e n t r a l  
s p o t .  For an a c t u a l  d i s p l a c e me n t  o f  say up,  t h e  mo t i on  
somet imes appeared ( t o  t h e  e x p e r i m e n t e r )  as up,  somet imes 
down,  and on o t h e r  o ccas i ons  as a b r i e f  downwards mo t i on  
f o l l o w e d  by an upwards m o t i o n .
For smal l  square d i s p l a c e me n t s  o f  o ne i t em o f  t e x t u r e ,  
t h e s e  e f f e c t s  d i d  not  occur  f o r  most  s t i m u l u s  v a l u e s ,  and
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e s p e c i a l l y  f o r  1 ov/ c o n t r a s t  s t i m u l i .  T h e r e f o r e  d i s p l a c e ­
ments o f  o ne i t em o f  t e x t u r e  were used i n  t h e  e x p e r i m e n t .  
However ,  some s u b j e c t s  c o n s i s t e n t l y  saw mo t i on  i n  t he  
"wrong"  d i r e c t i o n  and were e l i m i n a t e d  e i t h e r  i n  e x p e r i ­
menta l  p r e t r i a l s ,  or i f  t h e i r  o v e r a l l  e x p e r i me n t a l  da t a  d i d  
not  d i f f e r  s i g n i f i c a n t l y  f r om chance i n  t h e  number o f  
c o r r e c t  r esponses .
(These e f f e c t s  o f  m o t i o n  appea r i ng  t o  be i n  t he  wrong 
d i r e c t i o n  are d i s c u s s e d  more f u l l y  i n  chap t e r  5 ) .
I t  was proposed t o  l o o k  a t  h e mi s ph e r i c  d i f f e r e n c e s  at  
t h r e s h o l d  c o n t r a s t .  Ho we v e r ,  i t  was f o u n d  t h a t  t h e
c o n t r a s t  l e v e l s  o b t a i n e d  by s i m p l y  i n s e r t i n g  t h e  s t i m u l i  i n
t h e  t a c h i s t o s c o p e  were t oo  h i g h .  Consequen t l y ,  t h e  b r i g h t ­
nesses o f  t h e  s t i m u l u s  f i e l d s  were reduced by p l a c i n g
g e l a t i n  n e u t r a l  d e n s i t y  f i l t e r s  i n  t he  o p t i c a l  u n i t  o f  t h e
t a c h i s t o s c o p e .
I n  an a t t e mp t  t o  make t he  s t i m u l u s  d u r a t i o n s  somewhat 
ana l ogous  t o  t h os e  used i n  e x pe r i men t  1,  t h e  I SI was kep t  
v e r y  b r i e f  (1 ms) ,  and 52 equal  t o  t he  d u r a t i o n  o f  t h e
s t i m u l u s  d i s p l a y  i n  Exper i men t  1 (100 ms) .
As t h e r e  were no e l e c t r i c  motors  r u n n i n g  i n  t h i s
e x p e r i m e n t ,  t h e  w h i t e  no i se  p l ayed  t h r o u g h  t h e  headphones 
d u r i n g  Exper i ment  1 was d i spensed  w i t h  and r e p l a c e d  by a 
war n i ng  t o n e ,  sounded when a t r i a l  was t o  be p r e s e n t e d .
On t h e  t a c h i s t o s c o p e ,  i t  i s ,  o f  c o u r s e ,  not  p o s s i b l e  
t o  s e t  d i f f e r e n t  c o n t r a s t  l e v e l s  f o r  each v i s u a l  f i e l d  ( o r  
l e a v e  u n a d j u s t ed  a p r e v i o u s l y  se t  c o n t r a s t  l e v e l  i n  one VF
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w h i l e  a s t i m u l u s  p r e s e n t a t i o n  i s  made i n  t h e  o t h e r )  as one 
cou l d  i n  Exper i ment  1, Wi th t h e  e x p e r i me n t e r  ma nua l l y  
s h i f t i n g  t h e  s t i m u l u s  car d  h o l d e r s  and r e c o r d i n g  t h e  dat a  
between each s t i m u l u s  p r e s e n t a t i o n ,  i t  was dec i ded  t h a t  t he  
a d d i t i o n a l  t e c h i s t o s c o p e  d i a l  chang i ng  r e q u i r e d  t o  run dual  
s t a i r c a s e s  as i n  Exper i ment  1 would cause e x c e s s i v e  de l ay s  
between s t i m u l u s  p r e s e n t a t i o n s .  Th i s  cou l d  r e s u l t  i n  t he  
s u b j e c t  becoming bored or  d i s t r a c t e d  between t r i a l s ,  and 
f a t i g u e d  due t o  t h e  ex tended e x p e r i me n t a l  d u r a t i o n .  I t  was 
d e c i d e d  t h e r e f o r e  t o  s e t  each s u b j e c t ' s  t h r e s h o l d  i n  
p r e t r i a l s  and l e a v e  t h i s  f i x e d  f o r  a l l  h i s  e x p e r i m e n t a l  
s t i m u l u s  p r e s e n t a t i o n s .
Appar a t us  and Pr ocedure
As i n  Exper i ment  1,  s u b j e c t s  were r eques t ed  t o  respond 
t o  upwards mo t i on  by moving t he  s w i t c h  ( d e s c r i b e d  i n  
Exper i ment  1) up;  and t o  downwards mo t i on  by moving t h e  
s w i t c h  down,  i r r e s p e c t i v e  o f  w h i c h  s i d e  t h e  m o t i o n  
o c c u r r e d .  Aga i n ,  t h e  s u b j e c t ' s  response was communicated 
e l e c t r o n i c a l l y  t o  t h e  e x p e r i m e n t e r .
In t h e  e x p e r i m e n t ,  s u b j e c t s  b i n o c u l a r l y  v i ewed 80 
p r e s e n t a t i o n s  d i v i d e d  i n t o  two b l o c k s  o f  40 by a 5-10 
mi nu t e  b r eak .  They responded t o  t h e  f i r s t  b l o c k  us i ng  one 
hand and t o  t he  second us i n g  t he  o t he r  hand.  H a l f  o f  t he  
16 s u b j e c t s ,  4 male and 4 ma l e ,  f i r s t  used t h e i r  l e f t  hand,  
t h e  o t h e r  8 s u b j e c t s  used t h e i r  r i g h t  hand f i r s t .  As i de  
f r om t h i s  c o n s t r a i n t ,  t h e  hand whi ch a s u b j e c t  would use 
f i r s t  was r andoml y  a ss i g n e d .
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Su b j e c t s  r e c e i v e d  no f eedback  as t o  whet her  or  not  
t h e y  had r e s p o n d e d  c o r r e c t l y  t o  each p r e s e n t a t i o n .  
However ,  d u r i n g  t he  r e s t  break  between b l o c k s  o f  t r i a l s  
t h e y  were r eassu r ed  i f  necessary  t h a t  t h e i r  r a t e  o f  c o r r e c t  
responses  was s u f f i c i e n t l y  h i g h .
S t i m u l i  were p r es en t ed  t o  t h e  s u b j e c t ' s  l e f t  or r i g h t  
hemi sphere i n  a pseudo- random manner .  The c o n s t r a i n t  be i ng  
t h a t  f o r  each 40 p r e s e n t a t i o n s ,  10 were up l e f t ;  10 up 
r i g h t ;  10 down l e f t ;  10 down r i g h t ,  w i t h  t h e  s t i m u l u s  
p r esen t ed  on a p a r t i c u l a r  t r i a l  s e l e c t e d  randoml y  f rom 
t hese  o p t i o n s .
The data  c o l l e c t i o n  sheet s  used i n  Exper i ment  1 were 
used s i m i l a r l y  i n  t h i s  e x p e r i m e n t .  On t hese  sheet s  were 
p r i n t e d  t he  random p r e s e n t a t i o n s  f o r  t he  s u b j e c t ,  and on 
t h e  s h e e t s  t h e  e x p e r i m e n t e r  r e c o r d e d  t h e  s u b j e c t ' s  
r e s pon d i n g  hand;  t h e  c o n t r a s t  s e t ;  and whether  t h e  response 
was c o r r e c t  or  wrong.  As i n  Exper i ment  1,  a l t h o u g h  t h e  
s u b j e c t  was not  aware o f  t h i s ,  he r e c e i v e d  t he  same random 
sequence,  e . g . ,  t he  one on sheet  3, f o r  bo th  b l o c k s  o f  
p r e s e n t a t i o n s .  Thus t h e  b l o c k s  a r e  a g a i n  d i r e c t l y  
comparab l e  w i t h  r e s p e c t  t o  p r a c t i c e  or  f a t i g u e  e f f e c t s .
I n  t h e  r e s u l t s  s e c t i o n ,  t h e  s u b j e c t ' s  f i r s t  40 
responses  ( f i r s t  sheet  and hand) are d e s i g n a t e d  " t r i a l  
o ne . "  His second se t  o f  r esponses ,  " t r i a l  t w o . "
For  each s t i m u l u s  p r e s e n t a t i o n ,  t h e  s u b j e c t  was 
r e q u i r e d  t o  make a r esponse .  I f  t h e y  were u n c e r t a i n  as t o  
t h e  d i r e c t i o n  o f  m o t i o n ,  t h e y  were o b l i g e d  t o  guess as
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q u i c k l y  as p o s s i b l e .  Hence,  a f o r c e d  c h o i c e  parad i gm was 
empl oyed,  i n  wh i ch  i t  i s  p o s s i b l e  t o  r e c o r d  50% c o r r e c t  
r esponses  m e r e l y  by gu e s s i n g .  Thus ,  an o v e r a l l  c o r r e c t  
r esponse  r a t e  o f  52 out  o f  80 (X^ s i g  1 < .01 f o r  f o  = 
5 1 . 5 )  i s  r e q u i r e d  t o  i n d i c a t e  t h a t  a s u b j e c t  i s  r e s p o n d i n g  
i n  a n o n - chance manner  t o  t he  s t i m u l i  p r e s e n t e d .
A p p a r a t u s  and Procedure  ( F i e l d  Checks)
As i n  E x p e r i me n t  1,  v i s u a l  f i e l d  checks were conduc t ed  
t o  ensure  t h a t  s t i m u l i  o f  equal  d e t e c t a b i l i t y  were b e i ng  
p r e s e n t e d  t o  bo t h  c e r e b r a l  h e mi s p h e r e s .
I n  t h i s  e x p e r i m e n t ,  and i n  Ex p e r i me n t s  3 and 4,  s i n c e  
t h e  same a p p a r a t u s  and s t i m u l i  were used,  checks c o n s i s t e d  
o f  ha v i n g  an a s s i s t a n t  f o v e a l l y  v i e w  t h e  v i s u a l  f i e l d  i n  
wh i ch  m o t i o n  was t o  o c c u r .
T r i a l s  were p r e s e n t e d  as i n  t h e  e x p e r i m e n t  p r o p e r ,
a c c o r d i n g  t o  t h e  s c hedu l e  on t h e  s t i m u l u s  p r e s e n t a t i o n  
s h e e t ,  a t  l ow c o n t r a s t  or b r i e f  s t i m u l u s  d u r a t i o n  depend i ng  
on t h e  e x p e r i m e n t .  Su b j ec t s  were i n f o r m e d  p r i o r  t o  a 
p r e s e n t a t i o n  i n  wh i ch  VF m o t i o n  wou l d  o c c u r .
Checks were conduc t ed  p r i o r  t o ,  d u r i n g ,  and a f t e r
e x p e r i m e n t s  and i n  t h e s e  c h e c k s  t h e  e x p e r i m e n t e r  was 
a s s i s t e d  by f o u r  p e o p l e ,  t h r e e  o f  whom had p a r t i c i p a t e d  i n  
s i m i l a r  checks  i n  Exper i men t  1. I n  a d d i t i o n ,  i t  was now
p o s s i b l e  f o r  t h e  e x p e r i m e n t e r  t o  c o n d u c t  checks h i m s e l f
s i n c e  t h e  t a c h i s t o s c o p e  cou l d  be t r i g g e r e d  by t h e  o b s e r v e r .
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No c o n s i s t e n t  d i f f e r e n c e s  i n  t he  number o f  c o r r e c t  
responses t o  each VF were no t ed ,  and a t* t e s t  o f  t h e  number 
o f  c o r r e c t  RVF vs LVF responses f o r  obse r ve r s  over  t h e  
t h r e e  e x pe r i me n t s  was n o n s i g n i f i c a n t .  LVF 75% c o r r e c t ,
RVF 79% c o r r e c t .  t = . 9 7 ,  d f=9.
T h e r e f o r e ,  i t  may aga i n  be s a f e l y  accepted t h a t  i f
v i s u a l  f i e l d  d i f f e r e n c e s  are observed i n  t hese e x p e r i m e n t s ,
t h e  r e s u l t s  a r e  due t o  c e r e b r a l  hemisphere d i f f e r e n c e s  and
are  not  a consequence o f  d i s c r e p a n c i e s  i n  t h e  s t i m u l i  or
a p p a r a t u s .
S u b j e c t s
The 16 s u b j e c t s  were 8 a d u l t  males (mean age 20 . 6  
y e a r s ,  max 23 y e a r s ,  min 18 y e a r s ) ;  and 8 a d u l t  f ema l es  
(mean age 19.3 y e a r s ,  max 21 y e a r s ,  min 18 y e a r s ) .  A l l  
were r i g h t  handed (see Re s u l t s  s e c t i o n )  and had normal  or 
c o r r e c t e d  v i s i o n .  Seven o f  t h e  males were u nd e r g r ad u a t e  
s t u d e n t s ,  one a pos t  g r ad u a t e  s t u d e n t ,  and a l l  t h e  f emal es  
were u n d e r g r a d u a t e  s t u d e n t s .  A l l  s u b j e c t s  a t t e n de d  St .  
Andrews U n i v e r s i t y  and had v o l u n t e e r e d  t o  p a r t i c i p a t e  i n  an 
ex pe r i men t  on v i s u a l  p e r c e p t i o n .
Ever y  s u b j e c t  r un  i n  t h e  exper i men t  gave a t o t a l  
number o f  c o r r e c t  responses  whi ch was s i g n i f i c a n t l y  above 
chance.  No one was e l i m i n a t e d  f rom t h i s  expe r i men t  f o r  
be i ng  unab l e  t o  c o r r e c t l y  d e t e c t  t h e  d i r e c t i o n  o f  mo t i on .
Procedure  w i t h  Su b j e c t s  
R i g h t  handed s u b j e c t s  were r e c r u i t e d  as p a r t i c i p a n t s  
i n  an ex p e r i me n t  on v i s u a l  p e r c e p t i o n .  On a r r i v a l  i n  t h e  
l a b o r a t o r y ,  t h e y  were i n f o r med  t h a t  t h e y  were about  t o
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a s s i s t  i n  an i n v e s t i g a t i o n  o f  apparen t  m o t i o n .  S u b j e c t s  
u n c l e a r  as t o  what  was meant  by " a pp a r e n t  mo t i o n "  were 
g i v e n  a b r i e f  e x p l a n a t i o n  w i t h  d i ag r ams ,  c i t i n g  t he  example 
o f  two l i g h t  bu l bs  whi ch f l a s h  on and o f f  i n  sequence.  The 
c o n d i t i o n s  under  whi ch mo t i on  between t h e  bu l bs  would be 
observed were o u t l i n e d .  Neon a d v e r t i s i n g  s i gns  i n  whi ch a 
shape appears t o  move were remarked upon as an everyday  
example.
The s u b j e c t  was t hen  t o l d  t h a t  random b l a c k  and w h i t e  
f i e l d s  would be p r esen t ed  i n  t h e  t a c h i s t o s c o p e ,  and one o f  
t h e  s t i m u l u s  f i e l d s  was s w i t c he d  on c o n t i n u o u s l y  f o r  t he  
s u b j e c t  t o  v i e w .  B i n o c u l a r  v i s i o n  was used t h r o u g h o u t  t h e  
e x p e r i m e n t .  He was t o l d  t h a t  d u r i n g  s t i m u l u s  p r e s e n t a ­
t i o n s ,  an area o f  t h e  p a t t e r n  d e f i n i n g  a square would move 
e i t h e r  up £jr down e i t h e r  on t h e  r i g h t  ££  l e f t  o f  t h e  
c e n t r a l  f i x a t i o n  s p o t .  The s u b j e c t  was t hen  shown t h e  f o u r  
s t i m u l u s  p r e s e n t a t i o n s  t h a t  would be used i n  t h e  e x p e r i ­
ment ,  i . e . ,  up-LVF;  down-RVF,  e t c .  Dur i ng  t h e s e  p r e s e n t a ­
t i o n s ,  he was asked t o  l o ok  d i r e c t l y  a t  t h e  moving squares 
and f a m i l i a r i z e  h i m s e l f  w i t h  t h e  s t i m u l i .  The d u r a t i o n s  o f  
t h e  s t i m u l u s  f i e l d s  f o r  t h e s e  t r i a l  p r e s e n t a t i o n s  were as 
f o r  t h e  e xpe r i men t  p r o p e r .  However ,  FI and F2 were a t  
a p p r o x i m a t e l y  maximum b r i g h t n e s s ,  g i v i n g  s t i m u l i  o f  h i gh  
c o n t r a s t  and mo t i on  o f  c l e a r l y  d i s c e r n i b l e  d i r e c t i o n .
I t  was e x p l a i n e d  t o  t h e  s u b j e c t  t h a t  d u r i n g  t he  
expe r i men t  h i s  t a s k  was t o  d e t e c t  t h e  d i r e c t i o n  o f  mo t i on  
o f  t h e  s t i m u l u s  and communicate t h i s  i n f o r m a t i o n  t o  t he
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e x p e r i me n t e r  by means o f  t h e  s w i t c h .  I f  t h e  mo t i on  
appeared t o  be i n  an upwards d i r e c t i o n ,  he shou l d  move t h e  
s w i t c h  up (away f rom h i m) ;  i f  t h e  s t i m u l u s  appeared t o  move 
downwards,  he shou l d  move t h e  s w i t c h  down ( t owa r ds  h i m ) ,  
i r r e s p e c t i v e  o f  whi ch s i d e  t h e  mot i on appeared.  He was 
t o l d  t h a t  moving t h e  s w i t c h  would communicate h i s  r esponse 
e l e c t r o n i c a l l y  t o  t h e  e x p e r i m e n t e r .  I t  was i m p o r t a n t  t o  
respond as q u i c k l y  as p o s s i b l e  bu t  he shou l d  t r y  t o  be 
c o r r e c t  r a t h e r  t han  f a s t  i n  h i s  r esponses ,  as t he  number 
c o r r e c t  was t h e  p r i m a r y  e x p e r i m e n t a l  m e a s u r e .  Each 
p r e s e n t a t i o n  w o u l d  be made o n l y  o n c e ,  so ,  i f  f o r  a 
p a r t i c u l a r  s t i m u l u s ,  he was u n c e r t a i n  o f  t h e  d i r e c t i o n  o f  
m o t i o n ,  he shou l d  make t he  bes t  p o s s i b l e  guess on t he  ba s i s  
o f  what  he had seen,  a ga i n  as q u i c k l y  as p o s s i b l e .  As he 
was r espond i ng  by s w i t c h ,  t h e r e  was no need t o  t a l k  d u r i n g  
t h e  e x p e r i m e n t .  I f ,  however ,  he moved t h e  s w i t c h  i n  t h e  
wrong d i r e c t i o n  by m i s t a k e ,  i . e . ,  i f  he was sure o f  t he  
d i r e c t i o n  o f  mo t i o n  p r ese n t e d  bu t  had made t h e  wrong 
r esponse ,  he cou l d  c o r r e c t  t h i s  v e r b a l l y  ( e r r o r s  o f  t h i s  
t y p e  were i n  p r a c t i c e  i n f r e q u e n t ) .
He was t o l d  t h a t  t h e  same number o f  moving s t i m u l i  
would be p r esen t ed  on t h e  l e f t  as on t h e  r i g h t  o f  t h e  
f i x a t i o n  s p o t ,  and t h a t  mo t i on  would o n l y  occur  on o ne s i de  
f o r  a p a r t i c u l a r  p r e s e n t a t i o n ,  b u t  t h i s  was r a n d o m l y  
d e t e r m i n e d .
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I t  was emphasized t o  t h e  s u b j e c t  t h a t  he shou l d  always 
be l o o k i n g  a t  t h e  f i x a t i o n  spo t  d u r i n g  s t i m u l u s  p r e s e n t a ­
t i o n s  and shou l d  not  t r y  t o  a n t i c i p a t e  on whi ch s i de  mo t i on  
would appear ,  or  a f t e r  a p r e s e n t a t i o n  f l i c k  h i s  eyes t o  
where t h e  mo t i on  had o c c u r r e d .  F i x a t i o n  on t h e  spo t  d u r i n g  
s t i m u l u s  p r e s e n t a t i o n s  was v i t a l  i n  o r d e r  t o  o b t a i n  
mean i ng f u l  data  f rom t he  e x p e r i m e n t .  To he l p  ensure t h a t  
he was f o c u s e d  on t h e  f i x a t i o n  s p o t  d u r i n g  s t i m u l u s  
p r e s e n t a t i o n s ,  he would hear  a war n i ng  b l eep  t h r o u g h  t h e  
headphones,  when he heard t h i s ,  he shou l d  f i x a t e  on t h e  
s p o t .  The p r e s e n t a t i o n  would occur  a second a f t e r  t he  
war n i ng  t o n e .
I t  was p o i n t e d  out  t o  t he  s u b j e c t  t h a t  he was not  
be i ng  asked t o  r e p o r t  on whi ch s i d e  mo t i on  had o c c u r r e d ,  
mer e l y  t o  d e t e c t  i t s  d i r e c t i o n .
He was t o l d  t h a t  he shou l d  respond t o  t h e  f i r s t  b l o c k  
o f  p r e s e n t a t i o n s  u s i n g  h i s  l e f t  hand and t o  t h e  second 
b l o c k  us i ng  h i s  r i g h t  ( o r  c o n v e r s e l y  a c c o r d i n g  t o  t h e  
e x p e r i me n t a l  r a n d o m i z a t i o n ) .  The e x pe r i me n t e r  would remind 
him t o  change hands a f t e r  t h e  h a l f  t i me  b r ea k .
I t  was now r e v e a l e d  t o  t h e  s u b j e c t  t h a t  t h e  c o n t r a s t  
o f  t he  s t i m u l i  i n  t h e  exp e r i me n t  p roper  would be much l ower  
t h an  t hose  he had p r e v i o u s l y  seen,  i n  f a c t  i t  was necessary  
t o  r educe t h e  s t i m u l u s  f i e l d  c o n t r a s t  t o  a p o i n t  where he 
would make some m i s t a k e s  about  t h e  d i r e c t i o n  o f  mo t i o n .
The s u b j e c t  now wore t h e  headphones ( r e c e i v i n g  t he  
war n i ng  t o n e )  b i n o c u l a r l y  observed t h e  s t i m u l i  ( f i x a t i n g  on
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t h e  c e n t r a l  spo t )  and responded us i n g  t he  s w i t c h ,  a l l  as i n  
t h e  expe r i men t  p r o p e r ;  w h i l e  t he  e xp e r i me n t e r  reduced t h e  
c o n t r a s t  o f  t h e  s t i m u l u s  f i e l d s  a l i t t l e  and p r esen t ed  one 
o f  t h e  mo t i on  c o n d i t i o n s  a t  random. A f t e r  t h e  s u b j e c t  
responded,  t h i s  p r ocedu r e  was r epea t ed  w i t h  t he  s t i m u l u s  
f i e l d s '  c o n t r a s t  be i ng  reduced on each random p r e s e n t a t i o n  
u n t i l  t h e  s u b j e c t  made an e r r o r  or h e s i t a t e d  c o n s i d e r a b l y  
i n  h i s  r esponse ,  i n d i c a t i n g  u n c e r t a i n t y  as t o  t h e  d u r a t i o n  
o f  mo t i o n .  When t h i s  o c c u r r e d ,  more p r e s e n t a t i o n s  were 
made w i t h  t h e  c o n t r a s t  reduced or  i n c r ease d  by smal l  
amount s  u n t i l  t h e  s u b j e c t ' s  a p p r o x i m a t e  t h r e s h o l d  was 
a s c e r t a i n e d .  Wi th t h i s  c o n t r a s t  l e v e l  f i x e d , t h e  s u b j e c t  
r e c e i v e d  f u r t h e r  p r e s e n t a t i o n s  t o  v e r i f y  t h a t  t h i s  s e t t i n g  
was c l o s e  t o  h i s  t h r e s h o l d .  These t r i a l s ,  t y p i c a l l y  
t o t a l l i n g  10-12,  ser ved  i n  a t h r e s h o l d  s e t t i n g  c a p a c i t y ,  as 
p r a c t i c e  f o r  t h e  e x p e r i m e n t  p r o p e r ,  and p r e s e n t a t i o n s  
d u r i n g  whi ch t h e  e x p e r i me n t e r  cou l d  s a t i s f y  h i m s e l f  t h a t  
t h e  s u b j e c t  was f o l l o w i n g  t h e  i n s t r u c t i o n s .
The s u b j e c t  was now asked t o  remove t h e  headphones,  
was t o l d  t h a t  t h e  c o n t r a s t  f o r  t h e  expe r i men t  p roper  would 
be se t  a t  t h a t  o f  t he  l a t t e r  few p r e s e n t a t i o n s ,  t hen  he 
v i ewed a few more random p r e s e n t a t i o n s  d u r i n g  whi ch he 
cou l d  r a i s e  f o r  c l a r i f i c a t i o n  any q u e s t i o n s  whi ch he had 
c o n c e r n i n g  h i s  t a s k .
The s u b j e c t  was t hen  g i v en  a resume o f  t h e  sequence o f  
e v e n t s - - " !  w i l l  p l a y  you a b l eep  i n  t h e  headphones,  t h i s  
w i l l  warn you t h a t  a t r i a l  i s  due,  and you shou l d  f i x a t e  on
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t h e  s p o t .  A t r i a l  w i l l  f o l l o w  and you shou l d  push t h e  
l e v e r  up i f  t h e  mo t i on  appears t o  be upward,  down i f  t h e  
mo t i o n  appears downward,  guess on t he  b a s i s  o f  t h e  p r es en ­
t a t i o n  i f  you are u n c e r t a i n .  A f t e r  you have responded,  you 
can r e l a x ,  w h i l e  I no t e  your  d e c i s i o n  and change t h e  f i e l d s  
f o r  t h e  next  t r i a l .  Then t h e  sequence beg i ns  a g a i n .  Any 
q u e s t i o n s ?  Remember, up f o r  upwards mo t i on ,  down f o r  down­
wards mo t i on  i r r e s p e c t i v e  o f  s i d e .  Always f i x a t e  on t he  
spo t  when a t r i a l  i s  due.  Begin r e spond i ng  w i t h  your  
r i g h t / l e f t  hand . "
The s u b j e c t  t hen  r e p l ac e d  h i s  headphones and t he  
expe r i men t  p roper  was begun and run as d e s c r i b e d  above.  
When he had compl eted 40 t r i a l s ,  he was t o l d  t o  s t op  and 
t a k e  a b r eak .  Th i s  r e s t  p e r i o d  was t y p i c a l l y  5 mi nu t es  or  
so .  The s u b j e c t  t h e n  c o m p l e t e d  t h e  n e x t  40 t r i a l s  
r espo n d i ng  w i t h  h i s  o t h e r  hand.
A f t e r  c o m p l e t i n g  t he  e x p e r i m e n t ,  t h e  s u b j e c t  f i l l e d  
out  t h e  handedness q u e s t i o n n a i r e  and was a d d i t i o n a l l y  asked 
whether  h i s  responses  had been medi at ed by sub vocal  
v e r b a l i z a t i o n .  For example,  when r e spond i ng  t o  upwards 
mo t i o n  had he sa i d  "up"  i n  h i s  head,  e t c . ,  or  had h i s  
r esponse been " a u t o m a t i c "  w i t h  no ve r ba l  component .  Th i s  
q u e s t i o n  was a lways asked post  e x p e r i m e n t a l l y  t o  avo i d  any 
p o s s i b i l i t y  o f  i n f l u e n c i n g  t h e  s u b j e c t ' s  e x p e r i m e n t a l  
ap p r o a c h .
As i n  expe r i men t  one,  t h e  purpose and t h e o r y  o f  t he  
expe r i men t  were now f u l l y  e x p l a i n e d  t o  t he  s u b j e c t .  He was
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t hanked f o r  h i s  p a r t i c i p a t i o n  and asked t o  r e c r u i t  f r i e n d s  
as s u b j e c t s ,  but  not  t o  d i s c u s s  t h e  h e mi s p h e r i c  n a t u r e  o f  
t h e  t a s k  w i t h  them p r i o r  t o  t h e i r  c o m p l e t i o n  o f  t he  
exper  i m e n t .
Luminance l e v e l s  o f  s t i m u l u s  f i e l d s
As r e p o r t e d  e a r l i e r  i n  t h e  appara t us  and p r ocedur e  
s e c t i o n ,  Fb,  t he  f i x a t i o n  f i e l d ,  a w h i t e  f i e l d  w i t h  a b l a c k  
f i x a t i o n  s p o t ,  was s w i t c h ed  on c o n t i n u o u s l y  t h r o u g h o u t  
e x p e r i me n t a l  p r e s e n t a t i o n s ,  w h i l e  t he  random do t  s t i m u l u s  
f i e l d s  FI and F2,  were f l a s h e d  on t o  p r o v i d e  p e r c e p t i o n s  o f  
mot i on.
The i ndependen t  measure i n  t h i s  e xpe r i men t  was t h e  
c o n t r a s t  o f  t h e  s t i m u l i ,  se t  a t  each s u b j e c t ' s  i n d i v i d u a l  
t h r e s h o l d ,  and t he  dependent  measure was t h e  number o f  
c o r r e c t  responses  t o  s t i m u l i  p r esen t ed  t o  each c e r e b r a l  
hemi sphere .
The c o n t r a s t  o f  t h e  s t i m u l i  was a t t e n u a t e d  by r e d u c i n g  
t h e  b r i g h t n e s s  o f  t h e  s t i m u l u s  f i e l d s  us i ng  t h e  % I n t e n s i t y  
d i a l s  on t he  e l e c t r o n i c  u n i t  o f  t he  t a c h i s t o s c o p e ,  w h i l e  Fb 
remained a t  max. I t  shou l d  be r e c a l l e d  t h a t  t he  b r i g h t n e s s  
o f  t h e  s t i m u l u s  f i e l d s  was a l s o  reduced by a c o n s t a n t  
amount us i ng  g e l a t i n  n e u t r o l  d e n s i t y  f i l t e r s .
The c o n t r a s t  f o r  each s u b j e c t ' s  t h r e s h o l d  was t ak en  
f r om t h e  t a c h i s t o s c o p e ' s  % I n t e n s i t y  s c a l e .  The c o r r e s ­
pond i ng l umi nances  o f  Fb p l u s ,  FI or F2 were measured i n  
l o g .  f t .  l a mb e r t s  us i ng  an SE I pho t ome t e r .  The l umi nance
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o f  Fb was measured as i t  was p r esen t ed  d u r i n g  t h e  e x p e r i ­
ment ,  w h i l e  t he  l umi nance  o f  FI ( o r  F2) was measured a t  a 
w h i t e  i t em o f  t e x t u r e  w h i l e  sw i t ched  on c o n t i n u o u s l y  over  
Fb.
The minimum % I n t e n s i t y  se t  by a s u b j e c t  was 15,  t he  
maximum 95,  w h i l e  t h e  mean f o r  a l l  16 s u b j e c t s  was 38.  25.
When t he  l umi nance  o f  t h e  s t i m u l u s  f i e l d  was changed 
f r om 15 t o  95,  t h e r e  was a c l e a r l y  d i s c e r n i b l e  change i n  
s t i m u l u s  c o n t r a s t  and a l u m i n a n c e  d i f f e r e n c e  e a s i l y  
measurab l e  us i ng  t h e  pho t o me t e r .  However ,  i n  t h e  mid 
r ange ,  a l t h o u g h  t h e  % I n t e n s i t y  s c a l e  seemed t o  produce a 
l i n e a r  change i n  c o n t r a s t  (as observed by t h e  e x p e r i ­
m e n t e r ) ,  t h e  l umi nance  as measured by t h e  photomet er  at
38.25 ( a p p r o x i m a t e l y  h a l f  way between 15 and 9 5 ) ,  was 1.45 
l o g .  f t .  l a m b e r t s  r a t h e r  t han  1 .40 l o g .  f t .  l a mb e r t s  as 
m i gh t  have been exp ec t e d .
A l l  l umi nance  va l ues  p r es en t ed  are t h e  means o f  a 
number o f  pho tomet er  r e a d i n g s  t aken  a t  d i f f e r e n t  w h i t e  
p o i n t s  on t he  s t i m u l u s  f i e l d s  and on v a r i o u s  c a r d s .  The 
d i f f e r e n c e s  i n  l umi nance  a t  o t h e r  p o i n t s  on t h e  % I n t e n s i t y  
s c a l e  were so smal l  t h a t  t h e y  cou l d  not  be c o n s i s t e n t l y  
measured us i ng  t h e  SE I pho t o me t e r .
1 1 0
F i e l d
Fb
Fb(max) + FI 
( o r  F2) a t
Va l ues
% I n t ens  i t y  S e t t  1ng 
on a l o n e  a t  max
15
38.25
95
Luminance 
l o g ,  f t . ’ 1 amber t s
1.25
1.30 
1.45 
1.50
Results: Experiment Two
P e r c e n t  c o r r e c t  s c o r e s  were c a l c u l a t e d  f r om t h e  raw 
da t a  f o r  each h a n d / h e m i s p h e r e / t r i a l  c o m b i n a t i o n ,  g i v i n g  
f o u r  s co r es  f o r  each o f  t h e  16 s u b j e c t s .
An a n a l y s i s  o f  v a r i a n c e  was per f o r med on t h i s  data  t o  
t e s t  f o r  s t a t i s t i c a l l y  s i g n i f i c a n t  e f f e c t s .  The w i t h i n  
s u b j e c t  v a r i a b l e s  were h emi sphe r e  ( l e f t  and r i g h t ) ;  hand 
( l e f t  and r i g h t ) ;  and t r i a l  (one and t w o ) .  The between 
s u b j e c t  v a r i a b l e  was sex ( ma l e  and f e m a l e ) .
S i nce  s u b j e c t s  changed r e s p o n d i n g  hand a t  t h e  end o f  
t r i a l  one and used t h e i r  o t h e r  hand f o r  t r i a l  t wo ,  i t  i s  
not  s t a t i s t i c a l l y  l e g i t i m a t e  t o  examine hands x t r i a l s  
e f f e c t s .  The o v e r a l l  mean p e r c e n t  c o r r e c t  r esponse  r a t e  
was 84.45%.
There  were no s t a t i s t i c a l l y  s i g n i f i c a n t  main e f f e c t s  
f o r  hand,  sex or  t r i a l .  But  hemi sphere  was s i g n i f i c a n t  a t  
JO < . 05 .  S u b j e c t s  gave h i g h e r  mean p e r c e n t  c o r r e c t  sco r es  
u s i n g  t h e  r i g h t  h e m i s p h e r e ,  8 8 . 1 2 5 % ;  w h i l e  t h e  l e f t
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Hemisphere L e ft
Hand Left Right
Trial Sex Kean 8D Kean SD
1 It 92.50 5.00 75.00 15.81
2 It 73.75 17.97 82.50 5.00
1 P 70,00 21,98 81.25 11.09
2 P 86.25 12,50 85.00 4.08
Hemisphere Right
Hand Left Right
Trial Sex Mean 8D Mean SD
1 M 88,75 8.54 81,25 11.09
2 M 86,25 11.09 86.25 8.54
1 P 86,25 14.93 88,75 10.31
2 P 96,25 4.79 91.25 11.81
Table 4.A.
Ezperiment Two, Summary data# Percent correct across all 
subjects. Males (n = 8) and Females (n = 8).
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Figure 4.4
Experiment Two. Apparent motion of  random dot s t imul i ,  
l a tera l  VP) di f ference in percent cor rect  scores.
Hemispheric ( ie contra-
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hemi sphere scor e  was 80.78% ( F i g u r e  4 . 4 ) .  E l even o f  t he  
s i x t e e n  s u b j e c t s  (69%) gave o v e r a l l  r i g h t  h e m i s p h e r e  
p e r c e n t  c o r r e c t  scor es  s u p e r i o r  t o  t h e i r  l e f t  hemi sphere 
s c o r e s .
There were no s i g n i f i c a n t  f i r s t  or  second o r de r  
i n t e r  ac t  i o n s .
The mean r i g h t  handedness score  as measured on t he  
q u e s t i o n n a i r e ,  was f o r  males 2 . 1 6 ,  f o r  f ema l es  2 . 16 .  The 
o v e r a l l  handedness mean was 2.16 w i t h  a s t an d a r d  d e v i a t i o n  
o f  . 49 .
Seven o f  t h e  16 s u b j e c t s  r e p o r t e d  t h a t  t h e i r  
r e s p o n s e s  had no t  been m e d i a t e d  by sub* -  v o c a l  
v e r b a l i z a t i o n ,  w h i l e  s i x  r e p o r t e d  i n  t h e  a f f i r m a t i v e .  
Three s u b j e c t s  s t a t e d  t h a t  t h e i r  r esponses had " somet i mes"  
been v e r b a l l y  med i a t e d ,  f o r  example,  a t  t he  b e g i n n i n g  o f  
t h e  e x p e r i me n t a l  r u n ,  or when t h e y  were u n c e r t a i n  about  
t h e  d i r e c t i o n  o f  mo t i o n  and had t o  " t h i n k "  about  i t .  
These t h r e e  ambiguous cases were e l i m i n a t e d  f rom t h e  
a n a l y s i s ,  and t he  o v e r a l l  r i g h t  hemi sphere s u p e r i o r i t y  
s c o r e s  ( r i g h t  h e m i s p h e r e  p e r c e n t  c o r r e c t  m i n u s  l e f t  
hemi sphere p e r c e n t  c o r r e c t )  o f  t h e  two main groups were 
co mp a r e d .  A l t h o u g h  t h e  mean d i f f e r e n c e  i n  r i g h t  
hemi sphere s u p e r i o r i t y  between t h e  two groups was i n  t he  
p r e d i c t e d  d i r e c t i o n :  no sub ' ^vocal  v e r b a l i z a t i o n  g r oup ,
mean R hemi sphere - L hemi sphere  score  = 11.79 , s u b - v o c a l  
v e r b a l i z a t i o n  g r oup ,  mean R hemi sphere - L hemi sphere 
sco r e  = 4.17 , t  = 1 .12 was not  s i g n i f i c a n t .
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Discussion
The e xpe r i men t  examined t h e  s u b j e c t ' s  a b i l i t y  t o  
c o r r e c t l y  r espond t o  t h e  d i r e c t i o n  o f  a p p a r e n t l y  moving 
l ow c o n t r a s t  v i s u a l  s t i m u l i .  Dur i ng  t h e  e x p e r i m e n t ,  
s t i m u l i  o f  equal  c o n t r a s t  were p r esen t ed  i n  bo t h  v i s u a l  
f i e l d s .  The c o n t r a s t  was se t  i n  p r e - t r i a l s  a t  c l o s e  t o  
each s u b j e c t ' s  t h r e s h o l d .  The measure o f  h e mi s p h e r i c  
s e n s i t i v i t y  was t h e  number o f  c o r r e c t  responses  ( p e r c e n t  
c o r r e c t )  made t o  s t i m u l i  l a t e r a l  i zed t o  e i t h e r  t h e  l e f t  or 
t h e  r i g h t  v i s u a l  f i e l d .
As i n  e x p e r i me n t  1 ( r e a l  m o t i o n ) ,  t h e r e  was no 
s t a t i s t i c a l l y  s i g n i f i c a n t  main e f f e c t  f o r  hand,  nor f o r  
t h e  hand x hemi sphere i n t e r a c t i o n .  We may here draw t he  
same c o n c l u s i o n s  as p r e v i o u s l y .  S i m i l a r l y ,  t h e r e  was no 
s i g n i f i c a n t  e f f e c t  f o r  sex,  nor f o r  t he  hemi sphere x sex,  
hand x sex,  or  t r i a l s  x sex i n t e r a c t i o n s .
A l so  t h e  t r i p l e  i n t e r a c t i o n s  hemi sphere x sex x 
t r i a l s  and hemi sphere x hand x sex were not  s i g n i f i c a n t .
U n l i k e  e x p e r i m e n t  o ne ,  t h e r e  was no s i g n i f i c a n t  
change i n  pe r f o r mance  over  t r i a l s ,  and no s i g n i f i c a n t  
hemi sphere x t r i a l s  i n t e r a c t i o n .
The r e  was however  an o v e r a l l  r i g h t  h e m i s p h e r e  
s u p e r i o r i t y ,  p < . 05 .  The r i g h t  hemi sphere gave a mean 
p e r c e n t  c o r r e c t  s c o r e  o f  8 8 . 1 2 5%,  w h i l e  t h e  l e f t  
hemi sphere scored 80.78%.  El even o f  t he  16 s u b j e c t s  (69%) 
r eco r ded  a s u p e r i o r  r i g h t  hemi sphere sco r e .
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Th i s  s i g n i f i c a n t  r i g h t  hemi sphere advantage i s  i n  
l i n e  w i t h  r e p o r t e d  r i g h t  hemi sphere s u p e r i o r i t i e s  f o r  
c e r t a i n  v i s u o  s p a t i a l  t a s k s .  (The a p p r o p r i a t e  l i t e r a t u r e  
i s  r e v i e w e d  i n  C h a p t e r  o n e ,  and su mmar i z ed  i n  t h e  
I n t r o d u c t i o n  t o  Chapter  t h r e e . )  And i s  s p e c i f i c a l l y  
s u p p o r t i v e  o f  t h e  mo t i on  p e r c e p t i o n  work o f  B e r t o l o n i  
a l . ( 1978) and T r e v a r t h e n  and Sp e r r y  ( 1973) .
I n  expe r i men t  one,  i t  appeared t h a t  t h e  v e r ba l  l e f t  
( domi nan t )  hemi sphere mi gh t  have i n t e r f e r e d  d e t r i m e n t a l l y  
w i t h  t h e  r i g h t  h e mi s p h e r e ' s  pe r f o r mance .  In an a t t e mp t  t o  
examine t h i s  p o s s i b i l i t y ,  a f t e r  c o m p l e t i n g  ex pe r i men t  two,  
s u b j e c t s  wer e  asked t o  r e p o r t  w h e t h e r  t h e i r  manual  
responses  had been med i a t ed  by s u b - v o c a l  v e r b a l i z a t i o n .  
The p r e d i c t i o n  was t h a t  s u b j e c t s  so r e p o r t i n g  would not  
show such s t r o n g  r i g h t  hemi sphere e f f e c t s  as s u b j e c t s  who 
responded t o  t h e  s t i m u l i  w i t h o u t  sub—vocal  v e r b a l i z a t i o n .  
Seven o f  t he  16 s u b j e c t s  r e p o r t e d  no sub' -vocal  v e r b a l i z a ­
t i o n ,  w h i l e  s i x  d i d .  (The t h r e e  ambiguous cases were 
e l i m i n a t e d  f rom t h i s  a n a l y s i s . )  A l t h o u g h  t h e  d i f f e r e n c e :  
R i gh t  hemi sphere % c o r r e c t  - l e f t  hemi sphere % c o r r e c t ,  
was i n  t h e  p r e d i c t e d  d i r e c t i o n ,  X = 11.79 (no s u b - v o c a l
v e r b a l i z a t i o n )  vs .  X = 4.17 ( s u b - v o c a l  v e r b a l i z a t i o n ) ,  t h e  
d i f f e r e n c e  was n o n s i g n i f i c a n t  ( t  = 1 . 1 2 ) .
The s i g n i f i c a n t  hemi sphere  e f f e c t  i n d i c a t e s  t h a t  t he  
r i g h t  hemi sphere i s  s u p e r i o r  t o  t he  l e f t  when c o n f r o n t e d  
w i t h  t h e  t a s k  o f  r e s pon d i n g  c o r r e c t l y  t o  t h e  d i r e c t i o n  o f  
appa r en t  m o t i o n .  In an ana logous expe r i men t  i n v o l v i n g
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r e a l  m o t i o n  ( e x p e r i m e n t  o n e ) ,  a h e m i s p h e r e  x t r i a l s  
i n t e r a c t i o n ,  l a r g e l y  accounted f o r  by t h e  improvement  o f  
t h e  r i g h t  hemi spher e ,  was obs e r v ed .  These two r e s u l t s  
l ead  t o  t h e  c o n c l u s i o n  o f  a r i g h t  hemi sphere p r o c e s s i n g  
s u p e r i o r i t y  f o r  t he  v i s u a l  p e r c e p t i o n  o f  movement .
However ,  f u r t h e r  appar en t  mo t i on  ex pe r i men t s  r e v ea l e d  
1 e f t  hemi sphere s u p e r i o r i t i e s  f o r  s i m i l a r  t a s k s  whi ch 
e x ami ned  d e t e c t i o n  r a t e s  u n de r  d i f f e r e n t  s t i m u l u s  
pa r a me t e r s .  These r e s u l t s  a re  r e p o r t e d  i n  e x pe r i men t s  
t h r e e  and f o u r .
Thus,  as a c o n c l u s i o n  t o  ex pe r i men t  t wo ,  we may o n l y  
say t h a t  t h e  r i g h t  hemi sphere i s  s u p e r i o r  t o  t h e  l e f t  i n  
an appar en t  mo t i on  t a s k  whi ch i n v o l v e s  t h e  d e t e c t i o n  o f  
t h e  d i r e c t i o n  o f  m o t i o n  o f  l ow c o n t r a s t  s t i m u l i ,  when 
s t i m u l u s  one and s t i m u l u s  two are o f  r e l a t i v e l y  l ong 
d u r a t i o n  and are sep a r a t e d  by a s h o r t  i n t e r —s t i m u l u s  
i n t e r v a l .
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CHAPTER 5
Exper i ment  3. A s t ud y  o f  t he  apparen t  mo t i on  s t ep  f rom 
s i m u l t a n e i t y  t o  m o t i o n .  Do t he  hemi spheres d i f f e r  
i n  t h e  IS I at  whi ch t h e y  beg i n  t o  p e r c e i v e  
a ppa r en t  mot i on?
I n t r o d u c t  i on
In t he  p r e v i o u s  e x p e r i m e n t ,  v/e observed an o v e r a l l  
r i g h t  hemi sphere s u p e r i o r i t y  f o r  t h e  d e t e c t i o n  o f  apparen t  
movement .  C l a s s i c a l  s t u d i e s  have examined t he  s t i m u l u s  
par amet e r s  whi ch a f f e c t  t h e  p e r c e p t i o n  o f  a ppa r en t  mo t i on  
( Ex n e r ,  1875;  We r t h e i me r ,  1912;  K o r t e ,  1915;  Neuhaus,  
1930) .
As was d i s c u s s e d  i n  t he  i n t r o d u c t i o n  t o  Chapter  Four ,  
i f  t h e  b r i g h t n e s s ,  s p a t i a l  s e p a r a t i o n  and t e m p o r a l  
d u r a t i o n s  o f  t h e  two e x p e r i m e n t a l  s t i m u l i  a r e  k e p t  
c o n s t a n t ,  i n c r e a s i n g  t h e  d u r a t i o n  o f  t he  t empor a l  i n t e r v a l  
between them ( t h e  i n t e r  s t i m u l u s  i n t e r v a l ,  IS I )  produces a 
range o f  p e r c e p t s  f rom s i m u l t a n e i t y ,  t h r o u g h  appa r en t  
movement t o  s e q u e n t i a l i t y .
I t  i s  commonly observed i n  appar en t  mo t i on  s t u d i e s  
t h a t  t h e r e  a r e  m e a s u r a b l e  and c o n s i s t e n t  d i f f e r e n c e s  
between i n d i v i d u a l  o b s e r v e r s  i n  t he  I SI s  a t  whi ch t h e y  
r e p o r t  t hese  changes i n  t h e  appa r en t  mo t i on  p e r c e p t .  The 
c u r r e n t  e x p e r i me n t  was des i gned  t o  examine whet her  t he  
c e r e b r a l  hemi spheres  d i s p l a y  s i m i l a r  d i f f e r e n c e s .  The s t ep  
examined i n  t h i s  s t udy  was t he  one between s i m u l t a n e i t y
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and mo t i o n .  S p e c i f i c a l l y ,  we wi shed t o  d e t e r m i n e  whe t her  
one hemi sphere began t o  see appa r en t  mo t i on  a t  s h o r t e r  
I S I s  t han t he  o t h e r .  A d i f f e r e n c e  would i n d i c a t e  a 
g r e a t e r  s e n s i t i v i t y  t o  t h e  asynchrony  o f  t he  s t i m u l i .  
That  i s ,  t he  system d e t e c t s  t h a t  t he  two s t i m u l i  are not  
s i m u l t a n e o u s ,  and t h i s  t empor a l  d i s p a r i t y  i s  i n t e r p r e t e d  
as mo t i on .
I t  w i l l  be r e c a l l e d  t h a t  i n  ex pe r i men t  two,  good 
appa r en t  mo t i on  c ou l d  be p e r c e i v e d  w i t h  an IS I o f  1 ms. 
T h e r e f o r e ,  i n  o r d e r  t o  examine a range o f  I S I s ,  t he  
i n c r e a s e  i n  whi ch would produce an improved p e r c e p t  o f  
m o t i o n ,  i t  was necessa r y  t o  conduc t  p i l o t  s t u d i e s  t o  
s e l e c t  a new se t  o f  s t i m u l u s  p a r ame t e r s .
When such a d j u s t me n t s  t o  t he  s t i m u l u s  paramet ers  are 
made,  some a d d i t i o n a l  p e r c e p t u a l  phenomena c h a r a c t e r i s t i c  
o f  random dot  s t i m u l i  are obse r ved .
The data  f rom t h e  e x p e r i men t  p r ope r  i n d i c a t e  a l e f t  
hemi sphere s u p e r i o r i t y  under  t he  e x p e r i me n t a l  c o n d i t i o n s  
u s e d .
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Appa r a t us  and Pr ocedure  I 
The ex pe r i men t  was conduc t ed  i n  t he  same e x p e r i m e n t a l  
room as e x p e r i me n t  t wo ,  and employed the same t h r e e  f i e l d  
t a c h i  s t o s c o p e  ( w i t h  t h e  same n e u t r a l  d e n s i t y  g e l a t i n  
f i l t e r s  i n  t he  s t i m u l u s  f i e l d s ) ,  s t i m u l u s  c a r d s ,  response 
s w i t c h ,  e l e c t r o n i c  d i s p l a y s ,  headphones and war n i ng  t o n e ,  
a l l  d e s c r i b e d  f u l l y  i n  t he  appar a t us  and p r ocedur e  s e c t i o n  
o f  Exper i ment  2.
The background f i e l d  o f  t h e  t a c h i s t o s c o p e  (Fb)  was 
aga i n  t he  f i x a t i o n  f i e l d ,  w i t h  f i e l d  one ( F I )  and f i e l d  
two (F2)  t he  s t i m u l u s  f i e l d s .  In t h i s  e x p e r i m e n t ,  I n t e r -  
• S t i m u l u s  I n t e r v a l  ( I S  I )  was t h e  i n d e p e n d e n t  measur e  
( r a t h e r  t han c o n t r a s t  as i n  Exper i ment  2 ) .  The e l e c t r o n i c  
u n i t  o f  t h e  t a c h i s t o s c o p e  was t h e r e f o r e  programmed t o
s w i t c h  o f f  Fb d u r i n g  t he  p r e s e n t a t i o n s  o f  FI and F2 so as 
t o  produce s t i m u l i  o f  h i g h e r  c o n t r a s t  not  a t t e n u a t e d  by a 
background o f  Fb.
Si nce t he same s t i m u l u s  ca r ds  as i n  Exper i men t  2 were 
empl oyed,  mo t i on  was aga i n  p r esen t ed  i n  o n l y  one d i r e c t i o n  
(up o_r down) and i n  one v i s u a l  f i e l d  ( l e f t  £ r  r i g h t )  on 
any i n d i v i d u a l  s t i m u l u s  p r e s e n t a t i o n ,  a l t h o u g h  a l l
c o mb i n a t i o n s  were p r esen t ed  d u r i n g  a b l o c k  o f  e x p e r i me n t a l  
p r e s e n t a t i o n s .
P i l o t  S t u d i e s  - S e l e c t i o n  o f  S t i mu l u s  Paramet ers  
The s t ep  i n  t h e  c l a s s i c a l  appa r en t  mo t i on  con t i nuum 
o f  s i m u l t a n e i t y  t o  mo t i on  t o  s e q u e n t i a l i t y  whi ch was
examined i n  t h i s  exp e r i men t  was between s i m u l t a n e i t y  and
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m o t i o n .  F a i r l y  e x t e n s i v e  p i l o t  s t u d i e s  were conduc ted 
us i ng  t h e  random do t  s t i m u l i  i n  t h e  t a c h i s t o s c o p e  i n  o r d e r  
t o  s e l e c t  s u i t a b l e  s t i m u l u s  pa r a me t e r s ,  i . e . ,  s t i m u l u s  
d u r a t i o n s ,  i n t e r  s t i m u l u s  i n t e r v a l ,  and f i e l d  b r i g h t n e s s e s  
( w i t h  r e s u l t a n t  c o n t r a s t ) .  These p i l o t  s t u d i e s  were 
conduc ted i n i t i a l l y  by t h e  e x p e r i m e n t e r ,  t r i g g e r i n g  t he  
t a c h i s t o s c o p e  and o b s e r v i n g  a wide range o f  s t i m u l u s  
c o n d i t i o n s .  When a s e t  o f  a p p r o x i m a t e l y  s u i t a b l e  
paramet ers  had been chosen,  t hese  were t e s t e d  on a number 
o f  a s s i s t a n t s  and f r o m  t h e s e  s t u d i e s  t h e  s t i m u l u s  
paramet ers  used i n  t he  e x p e r i me n t  p r ope r  were s e l e c t e d .
These s t u d i e s  i n d i c a t e d  t h a t  f o r  f i x e d  s t i m u l u s  f i e l d  
p r e s e n t a t i o n  d u r a t i o n s  and c o n t r a s t  l e v e l s ,  t h e r e  was a 
r a n g e  o f  I S I s  b e t we en  t h e  l i m i t  where  t h e  c o r r e c t  
d i r e c t i o n  o f  " mo t i o n "  co u l d  not  be d e t e c t e d  ( s i m u l t a n e i t y )  
t o  where i t  cou l d  be c o r r e c t l y  i d e n t i f i e d  100% o f  t he  t i me  
( m o t i o n ) .  The e x p e r i m e n t a l  paradigm t o  be used was aga i n  
t he  f o r c e d  c h o i c e  t e c h n i q u e  where t h e  s u b j e c t  i s  o b l i g e d  
t o  respond t o  t he  d i r e c t i o n  o f  mo t i on  on each t r i a l ,  and 
when u n c e r t a i n ,  t o  guess.  The number o f  c o r r e c t  responses  
was a g a i n  t o  be used as t h e  e x p e r i m e n t a l  m e a s u r e .  
T h e r e f o r e  i t  was n e c e s s a r y  t o  s e t  t h e  e x p e r i m e n t a l  
pa r amet e r s  such t h a t  t he  s u b j e c t  made some e r r o r s ,  but  
responded a t  a l e v e l  above chance (50%).
To exami ne  w h e t h e r  one h e m i s p h e r e  p r e c e d e d  i t s  
c o u n t e r p a r t  by c o r r e c t l y  i d e n t i f y i n g  t h e  d i r e c t i o n  o f  
appa r en t  mo t i on  at  s h o r t e r  I S I s ,  i t  was dec i ded  t o  p r es en t
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f o u r  I S I s ,  whi ch i n c r e a s e d  by c o n s t a n t  amounts ,  t o  each 
s u b j e c t .  The s h o r t e s t  IS I be i ng  c l o s e s t  t o  s t i m u l u s  
c o n d i t i o n s  p r o d u c i n g  p e r c e p t i o n s  o f  s i m u l t a n e i t y ,  t h e  
l o n g e s t  c l o s e s t  t o  p e r c e p t i o n s  o f  m o t i o n ,  w i t h  two 
e q u i d i s t a n t  va l ues  i n  between.
In an e xpe r i men t  such as t h i s  i n  whi ch w i t h i n  a 
s i n g l e  s u b j e c t ,  f o u r  I S I s ,  two hemi spher es ,  and two hands 
are s t u d i e d ,  i t  i s  necessa r y  t o  have t he  s u b j e c t  v i ew many 
s t i m u l u s  p r e s e n t a t i o n s  i n  o r d e r  t o  produce s t a t i s t i c a l l y  
a n a l y z a b l e  d a t a .  T h e r e f o r e ,  m i n i m i z i n g  t he  t i me  between 
each p r e s e n t a t i o n  i s  an i m p o r t a n t  p r a c t i c a l  c o n s i d e r a t i o n  
i n  e x p e r i me n t a l  p l a n n i n g .  Cogni zance must  be t aken  both  
o f  t h e  o v e r a l l  e x p e r i m e n t a l  d u r a t i o n  f o r  whi ch s u b j e c t s  
may be r e a s o n a b l y  be e x p e c t e d  t o  p a r t i c i p a t e  b e f o r e  
boredom or  f a t i g u e  se t s  i n ;  and t h e  d e l a y  between each 
s t i m u l u s  p r e s e n t a t i o n  wh i c h ,  i f  e x c e s s i v e ,  may r e s u l t  i n  
t h e  s u b j e c t ' s  a t t e n t i o n  wander i ng  f rom t he  t a s k  i n  hand.
I n t e r  t r i a l  d i a l  chang i ng  on t he  t a c h i s t o s c o p e  cou l d  
be m i n i mi zed  by choos i ng  IS I s t ep  s i z e s  o f  e i t h e r  1 ms o r  
10 ms, i . e . ,  mi n I S I  +1,  +2,  +3 ms, o r  mi n I SI  +10,  +20,  
+30 ms, w i t h  t h e  e l e c t r o n i c  u n i t  se t  t h r o u g h o u t  on e i t h e r  
ms, ms X 10.  P i l o t  s t u d i e s  r ev e a l e d  t h a t  10 ms s t ep  
were t oo  g r o s s ,  b u t  a g r adua l  change i n  p e r c e p t  between 
s i m u l t a n e i t y  and mo t i on  cou l d  be produced by i nc r e me n t s  o f  
1 ms .
In a d d i t i o n ,  i t  was found t h a t  s e t t i n g  Fb at  25 on 
t h e  % I n t e n s i t y  Sc a l e ,  and FI and F2 a t  maximum, w i t h  t h e
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g e l a t i n  n e u t r a l  d e n s i t y  f i l t e r s  ( Exper i men t  2) s t i l l  i n  
p l a c e ,  produced s t i m u l i  o f  s a t i s f a c t o r y  c o n t r a s t .
S t i mu l us  f i e l d  d u r a t i o n s  o f  10 ms r e s u l t e d  i n  t he  
r e q u i r e d  e r r o r  response r a t e s .  Ko l e r s  (1964)  and Neuhaus 
( 1 9 3 0 )  have a l s o  o b s e r v e d  t h a t  f o r  s t i m u l i  o f  l o n g  
d u r a t i o n ,  mo t i on  may be observed at  s h o r t  I S I s ;  w h i l e  
s h o r t  d u r a t i o n  s t i m u l i  r e q u i r e  l o n g e r  I S I s  f o r  p e r c e p t s  o f  
mo t i on  t o  be r e p o r t e d .
S i g n i f i c a n t l y  l o n g e r  s t i m u l u s  f i e l d  d u r a t i o n s  were 
f ound t o  r e q u i r e  l o w e r  b r i g h t n e s s  l e v e l s  and a w i d e r  range 
o f  I S I s  between t he  p e r c e p t  o f  s i m u l t a n e i t y  and mo t i o n .
Dur i ng  t h e  e x p e r i m e n t ,  t he  f o u r  I S I s  se t  f o r  each 
s u b j e c t  were d e s i g n a t e d  a,  b,  c and d,  w i t h  a t he  
s h o r t e s t ,  b - a+1 ms, c -  a+2 ms, and d = a+3 ms.
Appar a t us  and Pr ocedure  - I I
The .75 sec d u r a t i o n ,  1 kh warn i ng  t one was p r esen t ed  
t h r o u g h  s t e r e o  headphones w i t h  equal  i n t e n s i t y  t o  each 
e a r ,  1 sec p r i o r  t o  each s t i m u l u s  p r e s e n t a t i o n .
Dur i ng  t he  e x p e r i m e n t ,  Fb , c o n t a i n i n g  t he  f i x a t i o n  
f i e l d  o f  a 1 / 8  i n .  d i a m e t e r  b l a c k  s p o t  c e n t r a l  1 y 
p o s i t i o n e d  on a w h i t e  c a r d ,  remained on excep t  d u r i n g  t he  
p r e s e n t a t i o n s  o f  FI and F2.  The f o l l o w i n g  sequence,  w i t h  
t he  f i e l d  changes programmed on t he  e l e c t r o n i c  u n i t  o f  t h e  
t a c h i s t o s c o p e , c o n s t i t u t e d  an e x p e r i me n t a l  p r e s e n t a t i o n .  
The s u b j e c t  r e c e i v e s  t h e  war n i ng  t one and f i x a t e s  t he  
c e n t r a l  spo t  on Fb,  1 sec a f t e r  t he  t o n e ,  Fb i s  sw i t ched  
o f f  c o n t e m p o r a n e o u s l y  w i t h  FI b e i n g  s w i t c h e d  on,
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p r e s e n t i n g  t he  random do t  s t i m u l u s  card i n  FI f o r  10 ms 
( s t i m u l u s  1,  S I ) ;  FI i s  s w i t ch ed  o f f  c on t empor aneous l y  
w i t h  Fb be i ng  sw i t c he d  on f o r  t he  I SI  ( v a r i a b l e  i n  
d u r a t i o n  and m a n u a l l y  a d j u s t e d  p r i o r  t o  each p r e s e n t a ­
t i o n ) ;  Fb i s  t hen  sw i t c he d  o f f  and F2 w i t h  i t s  random dot  
s t i m u l u s  c a r d ,  on f o r  10 ms ( s t i m u l u s  2, 5 2 ) ;  F2 o f f ,  and 
Fb on again and remai ns  on.
The s u b j e c t  r esponds .
The t o t a l  s t i m u l u s  d u r a t i o n  i s  aga i n  we l l  w i t h i n  t he 
l a t e n c y  o f  eye movements.
An e x p e r i me n t a l  p r e s e n t a t i o n  i s  r e p r e s e n t e d  i n  f i g u r e  
5.1 ( n o t  drawn t o  s c a l e ) .
The random do t  s t i m u l u s  ca r ds  (see Exper i ment  2) when 
v iewed i n  p a i r s ,  produced a p e r c e p t i o n  o f  a r andoml y
t e x t u r e d  s q u a r e  m o v i n g  up o r  down a c r o s s  a random 
background e i t h e r  t o  t h e  l e f t  o r  r i g h t  o f  t he  f i x a t i o n  
s p o t .  The n e a r e s t  edge o f  t h e  moving square was 3^ v i s u a l  
ang l e  (VA) f rom f i x a t i o n ,  t he  f u r t h e s t  edge 6^ VA and t he  
c e n t e r  o f  t he  square 4 - 1 / 2 ^  VA t o  t he l e f t  o r  r i g h t  o f
f i x a t i o n .  T h e r e f o r e ,  w i t h  t he  s u b j e c t  f ocused b i n o c u l a r l y  
on t he  f i x a t i o n  s p o t ,  t h e  a p p a r e n t l y  moving smal l  square 
was l a t e r a l i z e d  t o  e i t h e r  t h e  l e f t  o r  r i g h t  c e r e b r a l
hemi sphere .
As i n  Exper i men t  2, t o  c o n t r o l  f o r  any p r o p e r t i e s  o f  
t h e  s t i m u l i  w h i c h  m i g h t  have f a v o u r e d  more a c c u r a t e
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d e t e c t i o n  o f  t he  d i r e c t i o n  o f  mo t i on  i n  one v i s u a l  f i e l d ,  
h a l f  t h e  s u b j e c t s  v i ewed t h e  ca r ds  i n  one o r i e n t a t i o n ,  
w h i l e  t he  o t h e r  h a l f  o f  t he  s u b j e c t s ,  matched f o r  sex and 
t h e  hand f i r s t  used t o  r espond ,  v iewed t he  ca r ds  r o t a t e d  
t h r o u g h  180° .
The e x p e r i me n t a l  i ndependen t  measure was t he  I n t e r -  
S t i mu l us  I n t e r v a l  ( I S I )  whi ch t ook  f o u r  i n c r e a s i n g  v a l u e s ,  
s e t  i n  p r e t r i a l s  a r o u n d  each s u b j e c t ' s  i n d i v i d u a l  
t h r e s h o l d .  These I S I s  were d e s i g n a t e d ,  a,  b,  c ,  and d,  
w i t h  a t he  s h o r t e s t ,  b = a+1 ms, c = a+2 ms, and d = a+3 
ms. For  a l l  s u b j e c t s ,  t h e  d u r a t i o n  o f  bo t h  s t i m u l u s  
f i e l d s  was 10 ms; t h e  % I n t e n s i t y  sca l e  ( b r i g h t n e s s )  f o r  
Fb se t  a t  25,  and f o r  FI and F2 a t  maximum.
As i n  t he  p r e v i ou s  e x p e r i m e n t s ,  s u b j e c t s  were asked 
t o  respond t o  upwards mo t i on  by moving t he  s w i t c h  up;  and 
t o  downwards  m o t i o n  by mo v i n g  t h e  s w i t c h  down,  
i r r e s p e c t i v e  o f  whi ch s i d e  t h e  mo t i on  o c c u r r e d .  The 
s u b j e c t ' s  response was aga i n  communicated e l e c t r o n i c a l l y  
t o  a d i s p l a y  f rom whi ch t h e  e x p e r i m e n t e r  c o u l d  read and 
r ec o r d  the s u b j e c t ' s  d e c i s i o n .
As i n  Exper i men t s  1 and 2,  s u b j e c t s  r e c e i v e d  no 
feedback  as t o  t h e  c o r r e c t n e s s  o f  i n d i v i d u a l  r esponses .
S t i mu l u s  P r e s e n t a t i o n s  and Response Sheets
Since i n  t h i s  e x p e r i m e n t ,  f o u r  I S I s  ( a ,  b,  c ,  and d) 
were p r esen t ed  t o  each s u b j e c t  ( r a t h e r  t han one f i x e d  low 
c o n t r a s t  l e v e l  as i n  Exper i ment  2 ) ,  i t  was necessa r y  t o
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Warning Tone
Figure 5.1
Experiment Three.^ Temporal sequence o f events in  an experimental 
presentation.showing the o n /o f f  durations o f  the backoround f ie ld  (Fb) and the stimulus f ie ld s  (FI and F2).
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have the s u b j e c t  v i ew more s t i m u l u s  p r e s e n t a t i o n s  i n  o r d e r  
t o  o b t a i n  a n a l y z a b l e  d a t a .
A l s o ,  w i t h  f o u r  I S I s ,  two d i r e c t i o n s  o f  mo t i on  (up 
and down) ,  and two v i s u a l  f i e l d s  ( l e f t  and r i g h t ) ,  t he  
s m a l l e s t  set  o f  s t i m u l u s  p r e s e n t a t i o n s  whi ch w i l l  c o n t a i n  
one o f  each s t i m u l u s  c o n f i g u r a t i o n ,  i . e . ,  aUL,  bOL
................. cUR, dDR, i s  16 (4 X 2 X 2 ) ,  and se t s  o f  s t i m u l u s
p r e s e n t a t i o n s  c o n t a i n i n g  equal  numbers o f  each s t i m u l u s  
c o n f i g u r a t i o n  must  be m u l t i p l e s  o f  16.
As was noted i n  Exper i men t s  1 and 2,  s u b j e c t s  may 
c o m f o r t a b l y  c o m p l e t e  a r o u n d  40 such t r i a l s  b e f o r e  
r e q u i r i n g  a b r e a k .  Response s h e e t s  were t h e r e f o r e  
c o n s t r u c t e d  l i s t i n g  32 (16 x 2) s t i m u l u s  c o n f i g u r a t i o n s .  
These sheet s  on whi ch t h e  s t i m u l u s  c o n f i g u r a t i o n s  were 
d i v i d e d  i n t o  two groups o f  16,  l i s t e d  t he  c o n f i g u r a t i o n s  
i n  a pseudo—random manner .  The c o n s t r a i n t  be i ng  t h a t  each 
group o f  16 c o n t a i n e d  one o f  each s t i m u l u s  c o n f i g u r a t i o n ,  
a l t h o u g h  t hese  were o r de r ed  r andoml y .
To compensate f o r  any e f f e c t s  produced by us i ng  
shee t s  l i s t i n g  one p a r t i c u l a r  random o r d e r ,  two se t s  o f  
shee t s  were made up ( s h e e t s  6 and 7 ) ,  one be i ng  t he 
c o m p l e t e  i n v e r s e  o f  t h e  o t h e r .  H a l f  t h e  s u b j e c t s ,  
c o n t r o l l e d  f o r  sex and hand used f i r s t ,  responded t o  t he 
s t i m u l i  as o r der ed  on sheet  6,  w h i l e  t h e  o t h e r  h a l f ,  sheet  
7.  As i n  Exper i men t s  1 and 2,  i n d i v i d u a l  s u b j e c t s  worked 
f rom t he  same sheet  number ,  a l t h o u g h  none was aware o f  
t h i s .  Thus f o r  each s u b j e c t ,  c o r r e s p o n d i n g  b l oc k s  o f
t r i a l s  f r o m each s h e e t  a r e  d i r e c t l y  c o m p a r a b l e  w i t h  
r e s p e c t  t o  p r a c t i c e  o r  f a t i g u e  e f f e c t s .
I t  was c o n s i d e r e d  t h a t  f o r  t h e  p u r p o s e s  o f  
s t a t i s t i c a l  c o m p a r i s o n ,  a min imum o f  20 s t i m u l u s  
p r e s e n t a t i o n s  s h o u l d  be made a t  each I S I  t o  each 
hemi spher e .  Th i s  r e s u l t s  i n  a t o t a l  o f  160 (20 x 4 x 2) 
s t i m u l u s  p r e s e n t a t i o n s ,  i . e . ,  t he  use o f  5 r esponse sheet s  
(32 X 5 ) .
Dur i ng  t he  e x p e r i m e n t ,  a r andoml y  s e l e c t e d  h a l f  o f  
t he  s u b j e c t s  began r e s p o n d i n g  w i t h  t h e i r  l e f t  hand and t he  
o t h e r  h a l f  ( c o n t r o l l e d  f o r  sex)  began r es pond i ng  w i t h  
t h e i r  r i g h t  hand .  A f t e r  c o m p l e t i n g  t h e  i n i t i a l  16 
r esponses  on t he  f i r s t  sheet  us i ng  one hand,  s u b j e c t s  were 
g i ven  a s h o r t  2-3 m i n u t e  b reak  and t hen compl e ted  t h e i r  
r esponses t o  t he  s t i m u l i  l i s t e d  on t h i s  sheet  us i ng  t h e i r  
o t h e r  hand.  They were t hen  g i v e n  a break  o f  s i m i l a r  
d u r a t i o n .  A f t e r  t he  f i r s t  s h e e t ,  s u b j e c t s  r e s t e d  at  t he 
c o m p l e t i o n  o f  each 32 s t i m u l u s  p r e s e n t a t i o n  s h e e t ,  now 
r e spond i ng  t o  t he  whole o f  each sheet  w i t h  t he  same hand.
Thus :
Sheet  S t i mu l u s  P r e s e n t a t i o n  Number Hand
f  i r  S t 1-16 1
f i r s t 17-32 2
second 33-64 1
t h i r d 65-96 2
f o u r t h 97-128 1
f i f t h 129-160 2
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Su b j e c t s  t h e r e f o r e  responded t o  80 ba l anced t r i a l s  w i t h  
each hand,  and were g i v e n  a s h o r t  r e s t  a t  each hand 
change.  For  t he  purpose o f  da ta  a n a l y s i s ,  p r e s e n t a t i o n s  
1-32 were d e s i g n a t e d  as t r i a l  one,  33-96 as t r i a l  t wo ,  and 
97-160 as t r i a l  t h r e e .
P r i o r  t o  r u n n i n g  s u b j e c t s ,  t he  e x p e r i m e n t e r  wr o t e  on 
t h e  s h e e t s ,  f o r  each s t i m u l u s  p r e s e n t a t i o n ,  whi ch s t i m u l u s  
ca r ds  would produce t h e  a p p r o p r i a t e  s t i m u l u s  d i s p l a y ,  
e . g . ,  d u r i n g  p a r t  2 o f  t h e  e x p e r i m e n t ,  card 1 f o l l o w e d  by 
c a r d  4 p r o d u c e d  m o t i o n  down t o  t h e  r i g h t  c e r e b r a l  
hemi s p h e r e .
Dur i ng  t he  e x p e r i m e n t ,  t he  da t a  r ecor ded  were:  t he
f o u r  t h r e s h o l d  I S I s  set  f o r  each s u b j e c t ;  t h e  r espo nd i n g  
ha n d ;  t h e  c o n t r a s t  ( c o n s t a n t ) ;  t h e  r e s p o n s e  t o  each 
s t i m u l u s  p r e s e n t a t i o n ;  and w h e t h e r  t h e  r e s p o n s e  was 
c o r r e c t  o r  wrong.
Since a f o r c e d  c h o i c e  t e c h n i q u e  was again  used w i t h  
t he  s u b j e c t  r e q u i r e d  t o  respond t o  each s t i m u l u s  p r e s e n t a ­
t i o n ,  and o b l i g e d  t o  guess i f  u n c e r t a i n  as t o  t he  d i r e c ­
t i o n  o f  m o t i o n ,  i t  i s  p o s s i b l e  t o  r eco r d  50% c o r r e c t  
me r e l y  by g u e s s i n g .  Thus,  an o v e r a l l  r esponse r a t e  o f  97 
c o r r e c t  out  o f  160,  X s i g .  < . 01 ,  i s  r e q u i r e d  t o  i n d i c a t e  
t h a t  t he  s u b j e c t  i s  r e s p o n d i n g  i n  a non-chance manner  t o  
t h e  s t i m u l i  p r e s e n t e d .
V i s ua l  F i e l d  Checks
As was r e p o r t e d  more f u l l y  i n  t h e  app a r a t u s  and 
p r ocedur e  s e c t i o n  o f  Exper i ment  2, f i e l d  checks were
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c o n d u c t e d  p r i o t  t o ,  d u r i n g ,  and a f t e r  r u n n i n g  t h e  
e x p e r i m e n t ,
No v i s u a l  f i e l d  d i f f e r e n c e s  were o b s e r v e d  i n  
responses  t o  f o v e a l l y  v i ewed s t i m u l i .
T h e r e f o r e ,  i t  may aga i n  be s a f e l y  conc l uded  t h a t  any 
v i s u a l  f i e l d  d i f f e r e n c e s  t h a t  t h e  dat a  r e v ea l  are a 
consequence o f  d i f f e r e n t i a l  p r o c e s s i n g  c a p a c i t i e s  w i t h i n  
t h e  o b s e r v e r ,  and not  a f u n c t i o n  o f  d i s p a r i t i e s  i n  t h e  
s t i m u l i  p r e s e n t e d .
A p p a r e n t  movement  o f  t h e  s t i m u l u s  square  i n  t he  "wrong"  
di  r e c t i o n .
When t he  s t i m u l i  were f i r s t  be i ng  c o n s t r u c t e d ,  i t  was 
observed t h a t  d i s p l a c e m e n t s  o f  two ( o r  more)  i t ems o f  
t e x t u r e  r e s u l t e d  i n  ambiguous pe r c e p t s  o f  t he  d i r e c t i o n  o f  
m o t i o n .
Note t h a t  t he  e f f e c t s  t o  be d i scussed  i n  t h i s  s e c t i o n  
are  observed f o r  d i r e c t  o b s e r v a t i o n ,  as we l l  as f o r  
l a t e r a l i z e d  p r e s e n t a t i o n s ,  so are not  hemi sphere e f f e c t s .
Some s u b j e c t s  c o n s i s t e n t l y  r e p o r t e d  mo t i on  i n  t he  
" w r o n g "  d i r e c t i o n  i r r e s p e c t i v e  o f  t h e  e x p e r i m e n t a l  
pa r ame t e r s .  Others  o n l y  observed i t  w i t h  h i gh  c o n t r a s t  
l o n g e r  d u r a t i o n  s t i m u l i  separ a t ed  by l o n g e r  I S I s .  Mot i on  
was c o n s i d e r e d  t o  be p e r c e i v e d  i n  t he  "wrong"  d i r e c t i o n  
when t he  d i r e c t i o n  o f  mo t i on  observed was o p p o s i t e  t o  t h a t  
i n  whi ch t he  s t i m u l u s  square was d i s p l a c e d .  I t  shou l d  be
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e m p h a s i z e d  t h a t  t h e s e  c a s e s  a r e  d i f f e r e n t  f r o m t h e  
t h r e s h o l d  p r e s e n t a t i o n s  i n  whi ch t he  s u b j e c t  i s  u n c e r t a i n  
about  t he  d i r e c t i o n  o f  mo t i on  but  i s  o b l i g e d  t o  guess.
The e f f e c t s  o f  v a r y i n g  I S I  were s t u d i e d  w i t h  
a s s i s t a n t s  who t y p i c a l l y  ( f o r  one dot  d i s p l a c e m e n t s )  saw 
mot i on  i n  t he  " c o r r e c t "  d i r e c t i o n . The d i s p l a c e m e n t s  i n  
t h i s  case were two i t ems o f  t e x t u r e  0 . 43 °  VA and t he  
s t i m u l i  were o f  h i gh  appa r e n t  c o n t r a s t  w i t h  Fb,  t he  
background f i e l d ,  s w i t c h e d  o f f  d u r i n g  t he  s t i m u l u s  f i e l d  
p r e s e n t a t i o n s .
S p e c i f i c a l l y :  SI = S2 = 100 ms
FI = F2 = 0.7 l og  f t  l a mb er t s  
Fb = 0 . 25  l og  f t  l a m b e r t s .
The e f f e c t  i s  observed i r r e s p e c t i v e  o f  t he  d i r e c t i o n  
o f  d i s p l a c e m e n t .  Assume i n  t he  f o l l o w i n g  d i s c u s s i o n  t h a t  
t h e  smal l  square i s  d i s p l a c e d  downwards i n  S2,  so t he  
c o r r e c t  r é p o r t  i s  "downwards m o t i o n . "
For ISI  = 1 ms, t h e  mo t i on  appears  downward.  As t h e  
ISI  i s  i n c r e a s e d ,  t he  pe r c e p t  changes u n t i l  a t  I S I s  o f  
around 20 ms, t h e  square somet imes appears t o  jump b r i e f l y  
up t hen  move more s t r o n g l y  down.  In t h i s  case t he  s u b j e c t  
may make h i s  d e c i s i o n  on t h e  b a s i s  o f  t he  i n i t i a l  upwards 
movement so when r e s p o n d i ng  q u i c k l y ,  may e r r .  As t he  I SI  
i s  i n c r eased  t o  over  40 ms, a random f l i c k e r  i s  observed 
i n  t he  r e g i o n  o f  t h e  d i s p l a c e d  square w i t h  no c l e a r  
a s s o c i a t e d  m o t i o n .
Wi th random do t  s t i m u l i ,  B r add i c k  (1974)  s t u d i e d  t he  
e f f e c t s  o f  t e x t u r e  i t em d i s p l a c e me n t  on t he  p e r c e p t a b i  1 i t y 
o f  r e c t a n g l e s  i n  appa r en t  m o t i o n .  He found ( u s i n g  a dark  
I S I  and t e x t u r e  i t ems  o f  v a r y i n g  s i z e s )  t h e  i m p o r t a n t  
v a r i a b l e  t o  be t he  v i s u a l  ang l e  o f  t he  d i s p l a c e m e n t ,  
r a t h e r  t han  t h e  number o f  t e x t u r e  i t ems t h r o u g h  whi ch t he  
s t i m u l u s  shape i s  d i s p l a c e d .  I n c r e a s i n g  t he  l e n g t h  o f  t he  
I S I  a l s o  made j udgment s  o f  t h e  o r i e n t a t i o n  o f  t he  t a r g e t  
s t i m u l u s  more d i f f i c u l t .
In 1973,  B r a d d i c k  examined t he  e f f e c t s  o f  a b r i g h t  o r  
dark  I S I  on t h e  p e r c e p t a b i 1 i t y  o f  random do t  squares  i n  
appar en t  m o t i o n .  From h i s  r e s u l t s ,  he suggested t h a t  a 
b r i g h t  IS I ac t s  as a masking s t i m u l u s ,  t he  e f f e c t  o f  whi ch 
i n c r e a s e s  w i t h  i n c r e a s i n g  I SI  d u r a t i o n .  Th i s  f i n d i n g  w i l l  
be co n s i d e r e d  when t h e  r e s u l t s  o f  t h e  c u r r e n t  se t  o f  
ex pe r i me n t s  are  d i s c u s s e d .
For  t he  one i t em o f  t e x t u r e ,  0 . 21°  VA, d i s p l a c e me n t s  
used f o r  t h e  c u r r e n t  e x p e r i m e n t a l  s t i m u l i ,  o b s e r v a t i o n s  o f  
m o t i o n  i n  t h e  wr ong d i r e c t i o n  were l e s s  f r e q u e n t .  
However ,  f o r  t h e  c o n d i t i o n s  used i n  expe r i men t s  3 and 4, 
some s u b j e c t s  c o n s i s t e n t l y  r e p o r t e d  mo t i on  i n  t he  wrong 
d i r e c t i o n  and o t h e r s  r e p o r t e d  t he  ambiguous b i - d i r e c t i o n a l  
j umpy mo t i o n .  In both  groups o f  s u b j e c t s ,  t h e r e  was no 
doubt  t h a t  mo t i on  had o c c u r r e d ;  t he  problem was t h a t  t he  
p e r c e i v e d  d i r e c t i o n  d i d  not  co r r espond  t o  t he  s q u a r e ' s  
d i s p l a c e m e n t .  Such s u b j e c t s  were screened ou t  o f  t he  
s t udy  d u r i n g  t he  pre e x p e r i m e n t a l  p r a c t i c e  t r i a l s .  Al so
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e l i m i n a t e d  were t he  dat a  f rom s u b j e c t s  whose t o t a l  p e r c e n t  
c o r r e c t  s c o r e s  i n  t h e  e x p e r i m e n t  d i d  n o t  d i f f e r  
s i g n i f i c a n t l y  f r o m  c h ance  i n d i c a t i n g  o v e r  a 11 r e s p o n s e  
i ncons i  s t e n c y .
I t  shou ld  be r e c a l l e d  t h a t  s u b j e c t s  were v o l u n t e e r s  
and few were t r a i n e d  i n  psyc ho p h y s i c a l  o b s e r v a t i o n .
Wi th  one i t em d i s p l a c e m e n t s ,  t he  e x p e r i m e n t e r ,  l i k e  
t h e  m a j o r i t y  o f  o b s e r v e r s ,  was unable t o  see mo t i on  i n  
t o t a l l y  t he  wrong d i r e c t i o n .  However ,  by a d j u s t i n g  t he 
t a c h i s t o s c o p e  s e t t i n g s  t o  produce t h e  " w o r s t "  s t i m u l u s  
c o n d i t i o n s ,  he co u l d  on some p r e s e n t a t i o n s  observe  t he  
s l i g h t  jump up t hen  down mo t i on  d e s c r i b e d  e a r l i e r .  As i n  
t h e  two i t e m  d i s p l a c e m e n t  c a s e ,  he f o u n d  t h a t  such 
p e r cep t s  were most  l i k e l y  when t h e  background f i e l d  Fb was 
s w i t ched  o f f  d u r i n g  t he  p r e s e n t a t i o n  o f  t he  random dot  
s t i m u l u s  ca r ds  ( r a t h e r  t han  Fb r e ma i n i ng  on d u r i n g  t he  
e n t i r e  s t i m u l u s  sequence) ;  and when SI and 52 were l o n g e r ,
i . e . ,  around 100 ms. I S I s  o f  10 ms o r  g r e a t e r  were a l s o  
r e q u i r e d .  O t h e r  o b s e r v e r s  c o n f i r m e d  t h e  i n c r e a s e d  
l i k e l i h o o d  o f  o b s e r v i n g  b i - d i r e c t i o n a l  mo t i on  f o r  such 
s t i m u l u s  a d j u s t m e n t s .  I t  shou l d  be noted t h a t  s w i t c h i n g  
o f f  Fb d u r i n g  s t i m u l u s  p r e s e n t a t i o n s  and i n c r e a s i n g  t h e  
d u r a t i o n  o f  t h e  s t i m u l i  b o t h  i n c r e a s e  t h e  a p p a r e n t  
c o n t r a s t .
The e f f e c t  o f  m o t i o n  b r i e f l y  up t h e n  down ( o r  
c o n v e r s e l y )  was more appa r e n t  i f  one l ooked d i r e c t l y  a t  
t he  t r a i l i n g  edge o f  t he  moving square ,  w i t h  t he  "wrong"
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d i r e c t i o n  o f  mo t i o n  o c c u r r i n g  a t  t h i s  l o c u s .  T h i s ,  I 
t h i n k .  I s  t h e  r e s u l t  o f  t h e  row o f  t e x t u r e  wh i ch  was 
" u n d e r "  t h e  square i n  SI be i ng  r evea l ed  i n  S2; t h u s  i t  
somet imes appears  t o  move up w h i l e  t he  square  moves down.  
The e x p e r i m e n t e r  a lways observed mot i on i n  t h e  " c o r r e c t "  
d i r e c t i o n  w h i l e  l o o k i n g  d i r e c t l y  a t  t he  l e a d i n g  edge whi ch
" c o v e r s "  a row o f  t e x t u r e  In S2.
The p r oc e ed i n g  o b s e r v a t i o n s  were made d u r i n g  p i l o t
s t u d i e s  p r i o r  t o  c o n d u c t i n g  the main e xp e r i me n t s .  They 
are I n c l u d e d  here t o  account  f o r  t he e l i m i n a t i o n  o f
s u b j e c t s  (see f o l l o w i n g  s e c t i o n ) .
Su b j e c t s
The 16 s u b j e c t s  were 12 a d u l t  f emales (mean age 20-1 
y e a r s ,  max 24 y e a r s ,  min 18 y e a r s )  and f o u r  a d u l t  males 
(mean age 24 . 2 5  y e a r s ,  max 35 y e a r s ,  min 19 y e a r s ) .  A l l  
were r i g h t  handed (see r e s u l t s  s e c t i o n )  and a l l  had normal  
o r  c o r r e c t e d  v i s i o n .  A l l  t h e  f emales were unde r g r adua t e  
s t u d e n t s ,  two o f  t h e  males were unde r g r adua t e  s t u d e n t s ,  
one a p o s t g r a d u a t e  s t u d e n t ,  and one a r e s e a r c h  a s s i s t a n t ,  
a l l  a t  S t .  Andrews U n i v e r s i t y .
S u b j e c t s  had v o l u n t e e r e d  t o  p a r t i c i p a t e  I n  an 
e x p e r i me n t  i n  v i s u a l  p e r c e p t i o n .  In Expe r i men t s  1 and 2,  
no sex d i f f e r e n c e s  had been observed .  T h e r e f o r e ,  when 
more f e ma l es  t han  males v o l u n t e e r e d  t o  p a r t i c i p a t e ,  t h i s  
d i d  not  appear  t o  be a prob l em.  However ,  w i t h i n  each sex 
g r o u p ,  s u b j e c t s  were b a l a n c e d  f o r  hand used f i r s t ,  
s t i m u l u s  c a r d  o r i e n t a t i o n ,  and s t i m u l u s  o r d e r  s h e e t s .
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Th ree v o l u n t e e r s  whose o v e r a l l  score was l e s s  t han  97 
c o r r e c t  ou t  o f  160,  i n d i c a t i n g  chance pe r f o r mance ,  were 
exc l uded and r e p l ac e d  by o t h e r  s u b j e c t s .
Pr ocedure  w i t h  Su b j e c t s  
S u b j e c t s  were  i n t r o d u c e d  t o  t h e  e x p e r i m e n t a l  
s i t u a t i o n ,  i n f o r med  about  appa r en t  m o t i o n ,  and a p p r a i s ed  
o f  t h e i r  t ask  i n  a f a s h i o n  s i m i l a r  t o  t h a t  r e p o r t e d  f u l l y  
i n  t h e  c o r r e s p o n d i n g  s e c t i o n  o f  Exper iment  2.  T h e r e f o r e ,  
o n l y  aspec t s  o f  t he  two p r ocedur es  whi ch d i f f e r  are 
d e t a i l e d  he r e .
As t he  m a j o r i t y  o f  t he  s u b j e c t s  i n  t h i s  e xpe r i men t  
were f ema l e ,  we use t he  pronoun she.
In t he  pre t r i a l s ,  t he  s t i m u l u s  f i e l d  d u r a t i o n s  and 
c o n t r a s t s  were se t  as f o r  t h e  expe r i men t  p r o p e r .  However ,  
t he  I S I s  were o f  a somewhat l o n g e r  d u r a t i o n ,  se t  f o r  each 
s u b j e c t  so t h a t  she co u l d  c l e a r l y  see appa r en t  mo t i on  i n
t h e  c o r r e c t  d i r e c t i o n .
When t he  s u b j e c t  had become f a m i l i a r  w i t h  t h e  s t i m u l i  
and t h e  e x p e r i me n t a l  t a s k ,  t he  I S I s  f o r  t h e  e xpe r i men t  
p r ope r  were set  f o r  each i n d i v i d u a l  w i t h  t he  s u b j e c t  
w e a r i n g  t h e  he a d phones  ( r e c e i v i n g  t h e  w a r n i n g  t o n e ) ,  
f i x a t i n g  t h e  s p o t  b i n o c u l a r l y  and r e s p o n d i n g  t o  t h e  
s t i m u l i  v i a  t h e  response s w i t c h .  The I SI  f o r  each o f  
t hese  random s t i m u l u s  f i e l d  p r e s e n t a t i o n s  was reduced f o r  
each succeed i ng  p r e s e n t a t i o n  u n t i l  t he  s u b j e c t  made an 
e r r o r ,  o r  h e s i t a t e d  n o t i c e a b l y  b e f o r e  r e s p o n d i n g .  F u r t h e r  
p r e s e n t a t i o n s  were now made w i t h  I S I s  s l i g h t l y  above and
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b e l o w  t h i s  a p p r o x i m a t e  t h r e s h o l d  t o  more a c c u r a t e l y  
d e t e r m i n e  t h e  s u b j e c t ’ s l i m e n .  On t he  b a s i s  o f  t hese  
p r e s e n t a t i o n s ,  f o u r  IS Is sepa r a t ed  by 1 ms were chosen as 
IS I s  f o r  t h e  e x p e r i m e n t  p r o p e r .  F u r t h e r  t r i a l  
p r e s e n t a t i o n s  us i ng  t hese  I S I s  v e r i f i e d  t h a t  t h ey  were i n  
t h e  c o r r e c t  r ange ,  i . e . ,  r esponse r a t e  t o  t he  s h o r t e s t  was 
above 50% c o r r e c t ,  and t o  t he  l o n g e s t  below 100%.
When t h e  e x p e r i m e n t e r  was s a t i s f i e d  t h a t  t he  I S I s  
chosen were i n  t he  c o r r e c t  range and t he s u b j e c t  was 
f a m i l i a r  w i t h  t h e  t a s k ,  t hese  t r i a l s  were ended.  The 
s u b j e c t  was i n f o r med  t h a t  s t i m u l u s  p r e s e n t a t i o n s  would be 
made a t  f o u r  d i f f e r e n t  I S I s ,  so she s h o u l d  n o t  be 
s u r p r i s e d  i f  some t r i a l s  appeared l e s s  d i s t i n c t  t han 
o t h e r s .
The s u b j e c t  was t o l d  t h a t  she would be g i ven  breaks 
between b l o c k s  o f  t r i a l s ,  and would s w i t c h  r e spond i ng  hand 
f o r  t he succeed i ng b l o c k .  The e x p e r i m e n t e r  would keep 
t r a c k  o f  whi ch hand shou l d  be used.
The s u b j e c t  was t h e n  g i v e n  a resume o f  t h e  
e x p e r i me n t a l  i n s t r u c t i o n s ,  i . e . ,  moving t he  s w i t c h  up f o r  
upwards m o t i o n ,  down f o r  downwards mo t i o n ,  i r r e s p e c t i v e  o f  
t h e  v i s u a l  f i e l d  where mo t i on  o c c u r r e d ;  t he  hand t o  use 
f i r s t ;  t he  n e c e s s i t y  o f  r e s pon d i n g  as q u i c k l y  as p o s s i b l e  
and when i n  doubt  g u e s s i n g ;  and t h e  i mpor t ance  o f  f i x a t i n g  
t he  c e n t r a l  spot  d u r i n g  s t i m u l u s  p r e s e n t a t i o n s .
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The e x p e r i m e n t  p r ope r  was t hen  begun.
At  t h e  c o m p l e t i o n  o f  t h e  e x p e r i m e n t ,  t he  s u b j e c t  
f i l l e d  out  t h e  handedness q u e s t i o n n a i r e  and was asked 
whe t he r  her  r es po ns es  had been medi a t ed  by sub voca l  
v e r b a l i z a t i o n .  The purpose e t c .  o f  t he  ex p e r i me n t  was now 
f u l l y  e x p l a i n e d .
The s u b j e c t  was t hen t hanked f o r  p a r t i c i p a t i o n  and 
asked t o  r e c r u i t  f r i e n d s  as s u b j e c t s  b u t  no t  t o  d i s c u s s  
t h e  h e m i s p h e r i c  n a t u r e  o f  t he  s t udy  w i t h  them p r i o r  t o  
t h e i r  p a r t i c i p a t i o n .
Luminance L e v e l s  o f  S t i mu l u s  F i e l d s
For  a l l  s u b j e c t s ,  t h e  % I n t e n s i t y  s c a l e s  f o r  FI and 
F2 were set  a t  maximum ( w i t h  t he  n e u t r a l  d e n s i t y  g e l a t i n  
f i l t e r s  s t i l l  i n  p l a c e ) ,  and Fb se t  a t  25.  Note t h a t  i n  
t h i s  e x p e r i m e n t ,  Fb i s  not  swi t ched  on con t empor aneous l y  
w i t h  t h e  s t i m u l u s  f i e l d s .
The l umi nances  o f  t he  f i e l d s  were measured w i t h  t he  
f i e l d s  sw i t ch e d  on c o n t i n u o u s l y  us i ng  t he  SE I pho t ome t e r ,  
w i t h  t h e  t e x t u r e d  s t i m u l u s  f i e l d  measurements t aken  at  
w h i t e  i t ems  o f  t e x t u r e .
The v a l ue s  p r e s e n t e d  are t he  means o f  a number o f  
pho t ome t e r  r e a d i n g s  t aken  a t  d i f f e r e n t  p o i n t s  on t he  
s t i m u l u s  f i e l d s .  There  were no d i f f e r e n c e s  i n  t he  v a l ues  
o b t a i n e d  a t  d i f f e r e n t  p o i n t s  i n  a s t i m u l u s  f i e l d ;  o r  f o r  
t he  d i f f e r e n t  s t i m u l u s  c a r d s .
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Values
F i e l d  % I n t e n s i t y  S e t t i n g  Luminance I o g . f t . 1 amber ts 
Fb 25 0 . 8
FI F2 max 0.7
Results : Experiment Three
The mean minimum IS I ,  a,  se t  by s u b j e c t s  was 6.625 
ms, min 2 ms, max 8 ms, SO, 1 . 89 .  I t  w i l l  be r e c a l l e d  
t h a t  f o r  t h e  o t h e r  I S I s ,  b = a+1 ms, c = a+2 ms, and d - 
a+3 ms.
T r i a l  1 
T r i a l  2 
T r i a l  3
Per cen t  C o r r e c t  ( A l l  Su b j e c t s )  
6 6 . 2 1  
75.78 
73.14
Tab l e  5.1
I S I  a 
ISI  b 
I S I  c 
I S I  d
Per cen t  C o r r e c t  ( A l l  Su b j e c t s )  
68.36 
68.49 
71 .48 
78.52
Tab l e  5.2
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Male Female
Hand Hem, ISI Mean 8D Mean 5D
L L a 50,00 40,82 62,50 31.08
L L b 50,00 40,82 62.50 31.08
L L o 87.50 25.00 58,55 46.87
L L d 87.50 25.00 75.00 33.71
L R a 50,00 40,82 62,50 31.08
L R h 87.50 25,00 54.17 25.75
L R c 62.50 47.87 50,00 30.15
L R d 100.00 00,00 62,50 43.30
R L a 62.50 47.87 75.00 33.71
R L b 62.50 25.00 70.85 33.43
R L 62.50 47.87 70.85 25.75
R L d 87.50 25.00 83.33 24.62
R R a 75.00 28,87 54.17 39.65
R K b 62.50 25.00 58,33 35-89
R R o 75.00 28,87 66,67 32.57
R R d 75.00 28,87 66,67 32.57
Table 5.A,
Experiment Three, Summary data,, Percent correct Trial One
across all subjects. Males (n = 4) and Females (n =■12),
ISIs’increase in 1ms steps.
140b
Male Female
Hand Hem. ISI Mean SB Mean 5D
L L a 75,00 28,87 81.25 18,44
L L b 81,25 12,50 75.00 30,15
L L o 93.75 12.50 75.00 28,20
L h d 93.75 12.50 77.08 22.51
. L R a 81.25 23.94 68.75 15.54
L R b 87.50 14.43 64.58 22.51
L R c 100.00 00,00 66.67 16.28
L R d 87.50 25-00 72.92 24.91
R L a 87.50 14.43 75.00 23.84
R L b 87.50 25.00 81.25 21.65,
R L 0 87.50 14.43 83.53 19.46
R L d 87.50 14,43 91.67 16.28
R R a 68.75 31.46 66.67 22.19
R R b 68.75 - 23.94 54.17 29.84
R R 0 87.50 14.43 62.50 25.00
R R d 87.50 14,43 66.67 24.62
Table 5.B.
Experiment Three. Summary data. Percent correct Trial Two
across all subjects. Males (n = 4) and Females (n =’12).
ISIs increase in 1ms steps.
140c
Male Female
Hand Hem, ISI Mean SD Mean SD
L L a 62.50 25.00 68.75 21.65
L L b 75.00 00.00 68.75 32.20
L L o 93.75 12.50 69.17 20.87
L L d 100.00 00,00 81.25 24.13
L R a 87.50 14.43 66.67 30.77
L R b 56.25 31.46 70,83 20.87
L R 0 87.50 14.43 60.42 27,09
L R d 93.75 12.50 66,67 24.62
R L a 62.50 25.00 66,67 30,77
R L b 87.50 14.43 66.67 32.57
R L 0 81.25 23.94 79.17 17.94
R L d 93.75 12.50 85.42 19,82
R R a 75.00 28.87 66,67 19.46
R R b 81,25 23.94 72.92 19,82
R R 0 68,75 23.94 62.50 22,61
R R d 81,25 23.94 68,75 26,38
Table 5.0.
Experiment Tliree* Summary data, Percent correct Trial Three
across all subjects-. Males (n = 4) and Females (n = 12).
ISIs increase in 1ms steps.
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I S I  a 
I S I  b 
ISI  c 
I S I  d
Mai e
69. 79
73.96
82. 29
89. 58
Per cen t  C o r r e c t
F emaIe
67.88 
66.67
67. 88 
74.83
Tab l e  5.3
T r i a l  1 
T r i a l  2 
T r i a l  3
Pe r cen t  C o r r e c t  (Female)  
64 . 58 
72.66 
70.70
Table  5.4
Per cen t  C o r r e c t
L e f t  Hemisphere
A l l  s u b j e c t s  
(n = 16) 75.85
Female s 
(n = 12) 74.74
R i g h t  Hemisphere
67.58
63. 88
Tab l e  5.5
P e r c e n t  c o r r e c t  s c o r e s  were  c a l c u l a t e d  f o r  each 
h a n d / h e m i s p h e r e / t r i a l / c o n d i t i o n  f o r  a l l  s u b j e c t s .
Ana l yses  o f  v a r i a n c e  were per f ormed on t hese  data  t o  
t e s t  f o r  s t a t i s t i c a l l y  s i g n i f i c a n t  e f f e c t s .  The w i t h i n  
s u b j e c t  v a r i a b l e s  were hemi sphere ( l e f t  and r i g h t ) ;  hand
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( l e f t  and r i g h t ) ;  t r i a l  ( o n e ,  two and t h r e e ) ;  and 
c o n d i t i o n  ( f o u r  i n c r e a s i n g  i n t e r  s t i mu l us  i n t e r v a l s ) .  The 
b e t we e n  s u b j e c t  v a r i a b l e  was sex ( ma l e  and f e m a l e ) .
However ,  s i n c e  t h e  16 v o l u n t e e r  sub j ec t s  were 12 f emales 
and 4 ma l es ,  and t he s e  two p o p u l a t i o ns  d i d  no t  appear  t o  
produce s i m i l a r  d a t a ,  t h r e e  anal yses o f  v a r i a n c e  were 
p e r f o r m e d .
In t h i s  e x p e r i m e n t ,  s i n c e  sub j ec t s  use bo t h  l e f t  and 
r i g h t  hands d u r i n g  each t r i a l ,  hand x t r i a l  e f f e c t s  may 
now be examined.
In t h e  f i r s t  a n a l y s i s  o f  va r i ance  p e r f o r me d ,  due t o  
t he  unequal  numbers o f  male and female s u b j e c t s ,  ncx was 
not  e n t e r e d  as a f a c t o r .  The o v e r a l l  mean p e r c e n t  c o r r e c t  
response r a t e  was 71.71%.
The s i g n i f i c a n t  main e f f e c t s  were t r i a l ,  £  < . 001,
Table  5 . 1 ,  f i g u r e  5 . 2 ,  s u b j e c t s  improv i ng  between t r i a l s
one and two and d r o p p i n g  o n l y  s l i g h t l y  d u r i n g  t r i a l  t h r e e ;
I S I ,  2  < . 001 ,  t a b l e  5 . 2 ,  f i g u r e  5 . 3 ,  s u b j e c t s  s c o r i n g
e q u a l l y  on ISI  a and b and i mprov i ng  t h e r e a f t e r  (as ISI
i n c r e a s e s ) .  Hemisphere came c l ose  t o  s i g n i f i c a n c e ,  =
.054,  t h e  l e f t  hemi sphere  scored 75.85% c o r r e c t  w h i l e  t he
r i g h t  hemi sphere scor ed  67,58%,  t a b l e  5 . 5 ,  f i g u r e  5 . 4 .
Hand was n o n s i g n i f i c a n t  ( l e f t  85%, r i g h t  83.9%) .  There II
were no s i g n i f i c a n t  f i r s t  or  second o r de r  i n t e r a c t i o n  i
e f f e c t s .  (Hemisphere x I S I ,  p=.320,  t a b l e  5 . 6 ) .
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Pe r c en t  C o r r e c t  ( A l l  S u b j e c t s )  
L e f t  Hemisphere R i gh t  Hemisphere
I S I  a 70.31 66.41
I S I  b 71.61 65.36
I S I  c 76.82 66.15
I S I  d 84.64 72.39
Pe r c e n t  C o r r e c t  ( f emal e)
L e f t  Hemisphere R i gh t  Hemisphere
I S I  a 71.53 64.24
I S I  b 70.83 62.50
I S I  c 74.31 61.46
I S I  d 82.29 67.36
Tab l e  5.6
A l t hough  I S I s  were se t  I n d i v i d u a l l y  f o r  each s u b j e c t ,  
t he  mean I S I s  f o r  t he  male and female groups d i d  not  
d i f f e r  s i g n i f i c a n t l y ,  t = 1 . 7 8 9 ,  df=14.  I t  t h e r e f o r e
appears l e g i t i m a t e  t o  compare these groups.  The mean 
minimum I S I  f o r  males was 5.25ms,  f o r  females 7.08ms.
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The n e x t  a n a l y s i s  i n c l u d e d  sex as a v a r i a b l e .  T r i a l s  
and I S I  were aga i n  s i g n i f i c a n t  (as ab o v e ) .  Sex was 
s i g n i f i c a n t  a t  p < . 0 5 ,  males scored 78.91% c o r r e c t ,  w h i l e  
f e m a l e s  s c o r e d  6 9 . 3 1 %.  H o we v e r ,  now h e m i s p h e r e  was 
nowhere near  s i g n i f i c a n c e ,  £  = . 23 .  The o n l y  s i g n i f i c a n t  
i n t e r a c t i o n  was I S I  x sex ,  £  < . 02 ,  Tab l e  5 . 3 ,  F i gu r e  5 . 5 ,  
males improved l i n e a r l y  w i t h  i n c r e a s i n g  I S I ,  w h i l e  f ema l es  
i m p r o v e d  o n l y  f o r  t h e  l o n g e s t  I S I .  Th e r e  were  no 
s i g n i f i c a n t  h i g h e r  o r d e r  i n t e r a c t i o n s .
From t hese  two a n a l y s e s ,  i t  appears  t h a t  t h e  n e a r l y  
s i g n i f i c a n t  l e f t  hemi sphere s u p e r i o r i t y  i n  t h e  pooled da t a  
occurs  as a r e s u l t  o f  t h e  f ema l e  e x p e r i m e n t a l  p o p u l a t i o n .  
Th i s  i s  s l i g h t l y  s u r p r i s i n g ,  s i n c e  t he  raw da t a  o f  t h e  
males show two s u b j e c t s  t o  be l e f t  hemi spher e  d o mi na n t ,  
one no d i f f e r e n c e  and t he  o t h e r  r i g h t  hemi sphere  do mi nan t .
The smal l  number ,  o f  ma l es ,  t h e  v a r i a n c e  o f  t h e i r  
d a t a ,  and t h e  w e i g h t i n g  p r o c e s s  o f  t h e  a n a l y s i s  o f  
v a r i a n c e  must  e x p l a i n  t h e  o b l i t e r a t i o n  o f  t h e  hemi sphere 
e f f e c t  i n  t he  second a n a l y s i s .
To check f o r  p o s s i b l e  hemi sphere e f f e c t s  i n  t h e  
f e ma l e s ,  an a n a l y s i s  o f  v a r i a n c e  was pe r f o r med  f o r  t h e s e  
12 s u b j e c t s ,  n i n e  o f  whom showed a l e f t  h e m i s p h e r e  
s u p e r i o r i t y .
T r i a l  was s i g n i f i c a n t ,  £  < . 02 ,  t a b l e  5 . 4 ,  f i g u r e
5 . 6 ,  t h e  improvement  a f t e r  t r i a l  one t o  an asymptote i s  
aga in  o b s e r v e d ,  c f .  f i g .  5 . 2 .  ISI  was s i g n i f i c a n t ,  £  < 
. 0 1 ,  w i t h  improvement  i n  p e r c e n t  c o r r e c t  o c c u r r i n g  f o r  t h e
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l o n g e s t  I S I  ( see t a b l e  5 . 3 ,  f i g u r e  5 . 5 ,  fem ale  d a t a ) .  
Hemisphere was s i g n i f i c a n t  a t  £  < . 0 2 5 ,  w i t h  t he l e f t
h e m i s p h e r e  s u p e r i o r  74.74% c o r r e c t ,  and t h e  r i g h t  
hemi sphere 63.88% c o r r e c t ,  f i g u r e  5 . 4 ,  t a b l e  5 . 5 .  Hand 
was n o n s i g n i f i c a n t ,  as were none o f  t he  doub l e  or  t r i p l e  
i n t e r a c t i o n s .  (Hemisphere x I S I  p= . 406 ) .
The mean r i g h t  handedness score f o r  males was 2 . 60 ,
s t andar d  d e v i a t i o n  = . 18 ,  f o r  f emales 2 . 3 2 ,  s t andard
d e v i a t i o n  = . 3 0 ,  f o r  a l l  s u b j e c t s  mean = 2 . 3 9 ,  s t andard
d e v i a t i o n  = . 3 0 .
The f o u r  ma l es ,  and f i v e  o f  t he  f emal es  r e p o r t e d  t h a t  
t h e i r  r e s p o n s e s  had n o t  been m e d i a t e d  by s u b * v o c a l  
v e r b a l i z a t i o n .  F i ve  f emal es  r e p o r t e d  t h a t  th e y  had used 
sub«.vocal v e r b a l i z a t i o n  w h i l e  t h e  r ema i n i ng  two o n l y  d i d  
so when u n c e r t a i n  o f  t h e  d i r e c t i o n  o f  mo t i on .  The l a t t e r  
two  s u b j e c t s  wer e  e l i m i n a t e d  f r o m t h e  s t a t i s t i c a l  
compar i sons .  Each s u b j e c t ' s  r i g h t  hemi sphere score was
s u b t r a c t e d  f r om t h e  l e f t  hemisphere s c o r e ,  and t  t e s t s  
per formed on t h e  r e s u l t a n t  d i f f e r e n c e s  whi ch compared t he 
" yes"  sub ^  voc a l  v e r b a l i z a t i o n  group w i t h  (1)  a l l  "no"
s u b j e c t s ,  ( 2 )  t he  f ema l e  "no"  s u b j e c t s .  There were no 
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  between t h e  groups .
D i s c us s i o n
The e x p e r i me n t  sought  t o  examine whether  t h e r e  were 
he mi s ph e r i c  d i f f e r e n c e s  f o r  t he i n t e r  s t i m u l u s  i n t e r v a l  at  
w h i c h  a p p a r e n t  m o t i o n  was f i r s t  p e r c e i v e d .  Four
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i n c r e a s i n g  I S I s  were examined a t  t he  onset  t h r e s h o l d  o f  
appa r en t  mo t i on  f o r  16 s u b j e c t s .  The s t i m u l i  were random 
d o t  p a t t e r n s  i n  whi ch a l a t e r a l i z e d  square f i g u r e  was 
d i s p l a c e d  e i t h e r  up o r  down.  The s u b j e c t ' s  t a s k  was t o  
c o r r e c t l y  d e t e c t  t he  d i r e c t i o n  o f  mo t i on  and ma nua l l y  
r e s p o n d .
There were no hand;  hand x hemi spher e ;  hand x t r i a l s ;  
hand x I S I ;  o r  hand x sex e f f e c t s .  The hand used t o  
respond has t h e r e f o r e  no i n f l u e n c e  on the p e r c e n t  c o r r e c t ;  
t h e r e  i s  no hemi sphere t o  hand pathway e f f e c t ;  one hand 
does  n o t  s e l e c t i v e l y  wo r sen  o r  i m p r o v e  o v e r  t r i a l s ;  
r espon d i n g  hand does not  i n t e r a c t  w i t h  I S I ;  and t he  sexes 
p e r f o r m e q u a l l y  we l l  w i t h  bo th  hands.
T r i a l s  was s i g n i f i c a n t  , £  < . 0 0 1 ,  f i g u r e  5 . 2
S u b j e c t s  i mproved a f t e r  t r i a l  one,  66% c o r r e c t ,  t o  respond 
a t  around 75% c o r r e c t  f o r  t r i a l s  two and t h r e e .  Th i s  
i n d i c a t e s  a p r a c t i c e  e f f e c t .  The improved per f o r mance 
shown i n  t r i a l  two i s  p r esumabl y  due t o  s u b j e c t s  becoming 
more s k i l l e d  i n  d i s c r i m i n a t i o n s  d u r i n g  t r i a l  one,  w h i l e  
t he  2.6% dr op  f o r  t r i a l  t h r e e  may i n d i c a t e  a v e r y  s l i g h t  
f a t i g u e  e f f e c t .
T r i a l s  d i d  n o t  i n t e r a c t  w i t h  any o f  t h e  o t h e r  
v a r i a b l e s  i n d i c a t i n g  t h a t  t h e  i m p r o v e m e n t  was n o t  a 
f u n c t i o n  o f  any o f  t he  o t h e r  parameters  examined.
The s i g n i f i c a n t  IS I e f f e c t ,  £  < . 001 ,  t a b l e  5 . 2 ,
f i g u r e  5 . 3 ,  shows no improvement  i n  t he  d e t e c t i o n  o f  t he  
d i r e c t i o n  o f  mo t i on  as I S I  a i s  i nc r eased  by 1 ms t o  I S I
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b,  and a s l i g h t  i n c r e a s e  f o r  I S I  c .  D e t e c t i o n  r a t e s
improve d r a m a t i c a l l y  f o r  I S I  d.  These data  i n d i c a t e  t h a t  
o v e r a l l  t he  s t udy  was exami n i ng  I S I s  i n  t he  r e g i o n  where
mo t i on  becomes c l e a r .  And t h a t  when t h i s  I S I  i s  r eached ,
smal l  i n c r e me n t s  s i g n i f i c a n t l y  improve t he d e t e c t a b i l i t y  
o f  t h e  d i r e c t i o n  o f  m o t i o n .
ISI  and hemi sphere d i d  not  i n t e r a c t .  There appears 
t o  be no d i f f e r e n c e  b e t we e n  t h e  p e r f o r m a n c e  o f  t h e
hemi spheres  whi ch i s  a f u n c t i o n  o f  I SI  over  t h i s  r ange .
In t h e  p r e v i o u s  e x p e r i m e n t s ,  t h e r e  were no
s i g n i f i c a n t  main sex e f f e c t s  o r  i n t e r a c t i o n s .  So when
more f ema l es  t han  males v o l u n t e e r e d  t o  p a r t i c i p a t e  i n  t h e  
e x p e r i m e n t ,  t h i s  d i d  not  seem t o  c o n s t i t u t e  a probl em {4
males and 12 f e m a l e s ) .
However ,  when a f u r t h e r  a n a l y s i s  o f  v a r i a n c e  whi ch 
i n c l u d e d  sex was p e r f o r me d ,  i t  was f ound t h a t  t h e  male 
s u b j e c t s  s i g n i f i c a n t l y  ( £  < . 05)  ou t sco r ed  t he  f emal es
( 78. 9  vs 69.3  p e r c e n t  c o r r e c t ) .  The o n l y  s i g n i f i c a n t  
i n t e r a c t i o n  i n  t h i s  a n a l y s i s  was sex x ISI  (£ < . 0 2 ) ,
f i g u r e  5 . 5 .  The males improved l i n e a r l y  f o r  i n c r e a s i n g  
I S I  w h i l e  t he  f ema l es  o n l y  improved f o r  t he  l o n g e s t  I S I .  
Th i s  would t end t o  i n d i c a t e  t h a t  t he  males s t a r t  t o  
p e r c e i v e  t he  c o r r e c t  d i r e c t i o n  o f  mot i on  at  s h o r t e r  I S I s  
t han  f ema l es .  The males appear  t o  have reached t he  
t h r e s h o l d  at  whi ch d e t e c t a b i l i t y  s u b s t a n t i a l l y  i mproves  at  
IS I b , w h i l e  t he  f ema l es  do so a t  I S I  d . The r e s u l t a n t  
d i f f e r e n c e s  i n  pe r c e n t  c o r r e c t  a t  I SI  a,  b , and d g i v e  t he
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o v e r a l l  male s u p e r i o r i t y .  Th i s  male advantage i s  i n  l i n e  
w i t h  t h e  male s u p e r i o r i t i e s  f o r  numerous v i s u o  s p a t i a l  
t a s k s  r ev i ewed by H a r r i s  ( 1 9 7 8 ) .  However ,  s i n c e  t h e r e  
were o n l y  f o u r  male s u b j e c t s  and t h e  v a r i a n c e  o f  t h e i r  
da t a  was f a i r l y  h i g h ,  we may have sampled an anomalous 
subse t  o f  t h e  male r i g h t  handed p o p u l a t i o n .  Exper i ment  4,  
w i t h  even numbers o f  male and f emal e  s u b j e c t s ,  w i l l  
f u r t h e r  examine t he  p o s s i b i l i t y  o f  a male s u p e r i o r i t y  f o r  
t h e  d e t e c t i o n  o f  a ppa r en t  mo t i on  under  s i m i l a r  s t i m u l u s  
c o n d i t i o n s .
In t he f i r s t  a n a l y s i s ,  whi ch d i d  not  i n c l u d e  sex as a 
v a r i a b l e ,  t h e  h e m i s p h e r e  e f f e c t  came c l o s e  t o  
s i g n i f i c a n c e ,  £  = . 054 .  The l e f t  hemisphere scored 75.85% 
c o r r e c t ,  t h e  r i g h t  67.58%.  No h i g h e r  o r d e r  hemi sphere 
e f f e c t s  were o bse r ved .  In t he  second a n a l y s i s ,  whi ch 
i n c l u d e d  sex as a v a r i a b l e ,  h e m i s p h e r e  was no t  
s i g n i f i c a n t .  I t  appeared t h a t  t he  smal l  number o f  male 
s u b j e c t s ,  t h e  we i g h t s  a p p l i e d  t o  t h e  ma l es '  da t a  by t h e  
a n a l y s i s  o f  v a r i a n c e  program and t he  h i gh  v a r i a n c e  o f  
t h e i r  da t a  r e s u l t e d  i n  a s u p p r e s s i o n  o f  t h e  hemi sphere 
e f f e c t .  Th i s  o c c u r r e d  a l t h o u g h  o n l y  one o f  t he  f o u r  males 
was r i g h t  hemi sphere s u p e r i o r .  The su g g e s t i o n  t h a t  t he  
males mi gh t  be an anomalous group l ed  t o  t he  a n a l y s i s  o f  
t h e  data  f rom t h e  12 f emal e  s u b j e c t s .
For  t hese s u b j e c t s ,  t r i a l  was again s i g n i f i c a n t  (£ < 
. 0 2 ) ,  t h e  p a t t e r n  was s i m i l a r  t o  t h a t  o f  t h e  whole 
p o p u l a t i o n  ( f i g u r e  5 . 6 )  a l t h o u g h  t he  scores  were s l i g h t l y
f^3
reduced ( Tab l e  5 . 4 ) .  I S I  was a l s o  s i g n i f i c a n t ,  £  < . 01 ,  
F i g u r e  5.5 f ema l e  d a t a ,  and has been d i scu ss ed  e a r l i e r .  
Now, however ,  hemi sphere  was s i g n i f i c a n t  a t  £  < . 025,
F i g u r e  5 . 4 ,  Tab l e  5 . 5 .  The l e f t  hemi sphere scored 74.74% 
c o r r e c t ,  t he  r i g h t  63.88%.
t - t e s t s  o f  t h e  data  f rom a l l  o b s e r v e r s ,  and f rom the 
f e ma l e s ,  showed t h a t  whe t her  a s u b j e c t  r e p o r t e d  us i ng  sub* 
-vocal  v e r b a l i z a t i o n  o r  not  was not  s i g n i f i c a n t l y  r e l a t e d  
t o  h e mi s ph e r i c  domi nance.
The l e f t  h e m i s p h e r e  a d v a n t a g e  o b s e r v e d  i n  t h i s  
expe r i men t  appears  t o  be i n  c o n f l i c t  w i t h  t h e  r e s u l t  o f  
Exper i men t  2 i n  whi ch a r i g h t  hemisphere s u p e r i o r i t y  was 
f o u n d .
The o r i g i n a l  purpose o f  c o n d u c t i n g  Exper i ment  3 was 
t o  examine whe t he r  one hemi sphere preceded t h e  o t h e r  i n  
c o r r e c t l y  d e t e c t i n g  t he  d i r e c t i o n  o f  t he  a p p a r e n t l y  moving 
s t i m u l u s  s q u a r e .  T h i s  q u e s t i o n  seems t o  have been 
r e s o l v e d  i n  t he  n e g a t i v e .  The h i g h l y  s i g n i f i c a n t  I SI  
e f f e c t  shows t h a t  over  t h e  range o f  I S I s  s t u d i e d ,  a 
d r a m a t i c  i n c r e a s e  i n  p e r c e n t  c o r r e c t  i s  o b s e r v e d .  
Howev e r ,  t h e r e  i s  no h e m i s p h e r e  x I S I  i n t e r a c t i o n  
i n d i c a t i n g  t h a t  a comparab l e  i n c r e a s e  i n  c o r r e c t  r esponse 
r a t e  t akes  p l ace  f o r  bo t h  hemi spheres as IS I i n c r e a s e s .  
(The  I S I  X sex c u r v e s  w e l l  i l l u s t r a t e  t h e  t y p e  o f  
i n t e r a c t i o n  w h i c h  wou l d  be e x p e c t e d  i f  t h e  I S I  x 
hemi sphere h y p o t h e s i s  had been c o n f i r m e d . )
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The l e f t  hemi sphere s u p e r i o r i t y  appears t h e r e f o r e  t o  
be p r es e n t  over  t he  whole I SI  range examined.  Si nce t he  
l e f t  hemi sphere s u p e r i o r i t y  was s i g n i f i c a n t  o n l y  f o r  t he  
f emal e  s u b j e c t s ,  i t  may be t h a t  t h i s  hemi sphere e f f e c t  i s  
sex 1 i n k e d .
Kimura (1969)  found ma l e ,  but  no t  f e ma l e ,  r i g h t  
hemi sphere s u p e r i o r i t i e s  f o r  some o f  her  do t  l o c a l i z a t i o n  
t a s k s ,  as d i d  Me G1one and D a v i d s o n  ( 1 9 7 3 )  f o r  d o t  
e nu me r a t i o n .  D a v i d o f f  (1977)  observed a r i g h t  hemi sphere 
s u p e r i o r i t y  f o r  males f o r  a l ow c o n t r a s t  do t  d e t e c t i o n  
t a s k  but  no d i f f e r e n c e  f o r  f e ma l e s .  Whi l e  f o r  ve r b a l  
d i c h o t i c  l i s t e n i n g  t a s k s .  Lake and Bryden (1976)  r e p o r t  a 
h i g h e r  p r o p o r t i o n  o f  ma l e s  s h o w i ng  r i g h t  e a r  ( l e f t  
h e m i s p h e r e )  s u p e r i o r i t i e s .  These d a t a  s u g g e s t  t h a t  
f emal es  t end t o  be l e s s  l a t e r a l i z e d  t han  males w i t h  
r e s p e c t  t o  bo t h  v i s u o  s p a t i a l  and v e r ba l  t a s k s .
Given t hese  r e p o r t s ,  and a l a c k  o f  sex d i f f e r e n c e s  i n  
e x p e r i me n t s  1 and 2,  we are i n c l i n e d  t o  t h i n k  t h a t  t he 
c u r r e n t l y  o b s e r v e d  l e f t  h e m i s p h e r e  a d v a n t a g e  i s  
s t a t i s t i c a l l y  s i g n i f i c a n t  o n l y  f o r  t he f emal e  s u b j e c t s  
because a v e r y  smal l  sample o f  males were s t u d i e d ,  and we 
have not  made a genera l  f i n d i n g .  However ,  we s h a l l  
f u r t h e r  examine sex x hemi sphere e f f e c t s  i n Exper i ment  4.
A more g e n e r a l  a c c o u n t  o f  t h e  l e f t  h e m i s p h e r i c  
advantage i s  t h a t  i n  t h e  c u r r e n t  expe r i men t  t he  b r i g h t  I S I  
i s  a c t i n g  as a masking f i e l d ,  p r od u c i n g  an e f f e c t  s i m i l a r
155
t o  t h a t  r e p o r t e d  by B r a d d i c k  ( 1 9 7 3 )  f o r  random d o t  
appa r en t  mo t i on  s t i m u l i .
In Exper i ment  2 ( Chap t e r  4)  t he  s t i m u l u s  f i e l d s  were 
s u p e r i m p o s e d  on t h e  f i x a t i o n / b a c k g r o u n d  f i e l d  ( f i g u r e  
4 . 3 ) .  Con se q u en t l y ,  t h e r e  were no ab r up t  changes i n  
o v e r a l l  s t i m u l u s  i n t e n s i t y  as t h e  f i e l d s  changed.  ( I n  
a d d i t i o n ,  t he  ISI  was one ms. )  In t he c u r r e n t  e x p e r i m e n t ,  
t he  f i x a t i o n  f i e l d  i s  s w i t c h e d  o f f  d u r i n g  t he  p r e s e n t a t i o n  
o f  t h e  s t i m u l u s  ( random d o t )  f i e l d s  ( f i g u r e  5 . 1 )  and on 
aga in  f o r  t h e  I S I .  In t h i s  s i t u a t i o n  t h e r e  i s  no c o n s t a n t  
background f i e l d  but  an a b r up t  change f rom t he  f i r s t
s t i m u l u s  f i e l d  t o  a b r i g h t  f i e l d  d u r i n g  t he  I S I .  The
l a t t e r  c o n d i t i o n s  B r a d d i c k  (1973)  found gave r i s e  t o  a
m a s k i n g  e f f e c t  w h i c h  a b o l i s h e d  t h e  a p p a r e n t  m o t i o n  
observed f o r  an e q u i v a l e n t  da r k  I S I .
Os c a r - Be r ma n  e t  a 1 ( 1 9 7 3 )  u s i n g  word and shape
s t i m u l i ;  McKeever and Suber i  ( 1 9 7 4 ) ,  l e t t e r s ;  and Cohen 
( 1 9 7 6 ) ,  l e t t e r s ;  showed t h a t  t h e  r i g h t  hemi sphere was more 
s u s c e p t i b l e  t o  v i s u a l  masking e f f e c t s  t han t he  l e f t .  The 
r i g h t  h e m i s p h e r e  a p p a r e n t l y  r e q u i r i n g  l o n g e r  t o  
c o n s o l i d a t e ,  code o r  p rocess  t he  v i s u a l  t r a c e .
In t he  c u r r e n t  e x p e r i m e n t ,  we appear  t o  be o b s e r v i n g  
s i m i l a r  e f f e c t s  f o r  random dot  s t i m u l i ,  w i t h  t he  r i g h t  
h e m i s p h e r e  more a f f e c t e d  by t h e  " m a s k i n g "  I S I  i n  
Exper i men t  3. Note,  t o o ,  t h a t  i n  Exper i ment  2,  SI was 500 
ms i n  d u r a t i o n  wh i c h  wo u l d  g i v e  a s t i m u l u s  o n s e t
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asynch r ony  o f  a d u r a t i o n  g r e a t e r  t han t h a t  l i k e l y  t o  
r e s u l t  i n  mask i ng .
Two q u e s t i o n s  have been r a i s e d  by Exper i ment  3:
1.  Does t h e  l e f t  hemi sphere s u p e r i o r i t y  ho l d  o n l y  
f o r  f emal e  s u b j e c t s ?
2.  Is t h e  l e f t  h e m i s p h e r e  a d v a n t a g e  o b s e r v e d  o n l y  
u n d e r  c o n d i t i o n s  i n  w h i c h  t h e  I S I  i s  a c t i n g  a s  a m a s k i n g  
S t  i  m u l u s ?
These q u e s t i o n s  w i l l  be examined i n Exper i ment  4.
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CHAPTER 6
E x p e r i m e n t  f o u r .  D i f f e r e n c e s  i n  h e m i s p h e r i c
s u s c e p t i b i l i t y  t o  a masking i n t e r  s t i m u l u s  i n t e r v a l .  A 
f u r t h e r  appar en t  mo t i on  s t udy  us i ng  random dot  s t i m u l i .
I n t r o d u c t i  on
In t h e  p r e v i o u s  e x p e r i m e n t  we o b s e r v e d  a l e f t  
hemi sphere s u p e r i o r i t y  f o r  t he  d e t e c t i o n  o f  t he  d i r e c t i o n  
o f  appar en t  m o t i o n .  Th i s  r e s u l t  was e x p l a i n e d  i n  terms o f  
a masking I SI  whi ch i t  was p o s t u l a t e d  a f f e c t s  t he  r i g h t  
hemi sphere more t han t h e  l e f t .
To f u r t h e r  c l a r i f y  t h i s  p o s s i b i l i t y ,  i t  was dec i ded
t o  s e t  up an e x p e r i m e n t  i n  w h i c h  v a r i o u s  s t i m u l u s
c o n d i t i o n s  cou l d  be examined s i m u l t a n e o u s l y .  These would
i n v o l v e  an I SI  expec t ed  t o  produce masking and an IS I
expec t ed  not  t o .  A l so  t he  "mask i ng"  I SI  would t ake  v a l u e s  
whi ch should  produce s t r o n g e r  masking e f f e c t s .  These 
" mask i ng"  I S I s  would be compared t o  t he " non - mask i ng "  I S I s  
whi ch would t ake  equal  v a l u e s .
Random do t  s t i m u l i  would again  be used whi ch would be 
p r esen t ed  so as t o  produce p e r c e p t s  o f  a ppa r en t  mo t i on  
whi ch would be s e l e c t i v e l y  a v a i l a b l e  t o  e i t h e r  t he  l e f t  o r  
r i g h t  c e r e b r a l  hemi spher e .
I t  i s  p r e d i c t e d  t h a t  f o r  c o n d i t i o n s  i n  whi ch a 
m a s k i n g  I S I  i s  p r e s e n t e d ,  t h e  l e f t  h e m i s p h e r e  w i l l  
out  score t he  r i g h t .  Whereas f o r  non-mask ing I S I s ,  t h e r e
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w i n  be no d i f f e r e n c e  o r  a r i g h t  hemi sphere advantage w i l l  
be obse r ved .
In t he  p r e v i o u s  e x p e r i m e n t ,  t h e r e  was an i n d i c a t i o n  
t h a t  such l a t e r a l i z a t i o n  e f f e c t s  mi gh t  occu r  o n l y  f o r  
f emal e  s u b j e c t s .  Th i s  p o s s i b i l i t y  w i l l  be examined by 
r u n n i n g  equal  numbers o f  each sex as s u b j e c t s .
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Appa r a t us  and Procedure
The ex pe r i men t  was conduc t ed  i n t he  same e x p e r i me n t a l  
room w i t h  ambi ent  l i g h t  l e v e l s  as i n  Exper i ment  2,  and 
used t h e  same t h r e e  f i e l d  t a c h i s t o s c o p e  w i t h  t he  n e u t r a l  
d e n s i t y  f i l t e r s  i n s e r t e d  i n  t he  s t i m u l u s  f i e l d s .  The same 
s t i m u l u s  c a r d s ,  response s w i t c h ,  e l e c t r o n i c  response d i s ­
p l a y s ,  headphones and war n i ng  t one  were a l so  used.  These 
are a l l  f u l l y  d e s c r i b e d  i n  t h e  c o r r e s p o n d i n g  s e c t i o n  o f  
Exper i ment  2.
Wi th t he  same s t i m u l u s  c a r d s ,  mot i on  i s  p r esen t ed  on 
a p a r t i c u l a r  t r i a l  i n  e i t h e r  t h e  l e f t  o r  r i g h t  s t i m u l u s
f i e l d ,  and mo t i on  i s  e i t h e r  up o r  down. Dur i ng  t he
e x p e r i m e n t ,  a l l  c o mb i n a t i o n s  are p r es e n t e d .  The moving
squares are s u f f i c i e n t l y  d i s p l a c e d  f rom t he c e n t r e  o f  t he  
f i e l d  t o  ensure h e m i s p h e r i c  l a t e r a l i z a t i o n  p r ov i de d  t he  
s u b j e c t  i s  f i x a t i n g  t he  c e n t r a l  spot  d u r i n g  a s t i m u l u s
p r e s e n t a t i o n .  See Exper i ment  2.
To make t h i s  e x p e r i me n t  comparable  t o  t he  p r ev i ou s  
ones,  a f o r c e d  c h o i c e  p r ocedur e  was again used.  The same 
i n t r a  s u b j e c t  v a r i a b l e s  were examined,  i . e . ,  hemi spher e ,  
hand and t r i a l s .  I t  was found i n  Exper i ment  3 t h a t ,  w i t h  
a p p r o p r i a t e  b r e a k s ,  s u b j e c t s  c o u l d  v i e w  a s u f f i c i e n t  
number o f  s t i m u l u s  p r e s e n t a t i o n s  t o  produce s t a t i s t i c a l l y  
a n a l y z a b l e  dat a  when f o u r  IS Is were used.  However ,  i t  was 
f e l t  t h a t  r e q u i r i n g  s u b j e c t s  t o  make more t h a n  160 
o b s e r v a t i o n s  i n  an e x p e r i m e n t a l  s e s s i o n  wou l d  be 
e x c e s s i v e .  Co n s e qu e n t l y ,  i t  was dec i ded  t o  s t r u c t u r e
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Exper i men t  4 on t h e  d e s i g n  used i n  Exper iment  3,  and 
s e l e c t  f o u r  d i f f e r e n t  IS I c o n d i t i o n s .
In Ex p e r i me n t  2,  t he  f i x a t i o n / b a c k g r o u n d  f i e l d ,  Fb,  
remained on t h r o u g h o u t  t he  s t i m u l u s  p r e s e n t a t i o n ,  w i t h  t h e  
random dot  s t i m u l u s  f i e l d s  super i mposed  on Fb. There were 
no l a r g e  changes i n  o v e r a l l  i n t e n s i t y  d u r i n g  t he  s t i m u l u s  
d i s p l a y .  Under  such c o n d i t i o n s ,  t h e  I S I  d i d  not  appear  t o  
be a c t i n g  as a mask.  Conve r se l y ,  i n  Exper iment  3,  w i t h  
Fb be i ng  s w i t c h e d  o f f  d u r i n g  t h e  p r e s e n t a t i o n  o f  t h e  
random f i e l d s  and on aga i n  f o r  t h e  I S I ,  a masking e f f e c t  
d i d  appear  t o  o c c u r .
B r a d d i c k  ( 1973 )  f ound t h a t  by i n c r e a s i n g  t he  d u r a t i o n  
o f  a b r i g h t  I S I ,  t h e  p e r c e p t  o f  a p p a r e n t  mo t i on  c o u l d  be 
a b o l i  shed .
I t  was t h e r e f o r e  dec i ded  t o  s t ud y  f o u r  s t i m u l u s  
p r e s e n t a t i o n  c o n d i t i o n s  d e f i n e d  as f o l l o w s :
1.  Fb i s  s w i t c h e d  o f f  d u r i n g  t h e  p r e s e n t a t i o n  o f  t h e  
random d o t  s t i m u l u s  f i e l d s  and on f o r  t he  I S I .  The 
I S I  i s  s h o r t .
2. Fb i s  s w i t c h e d  as f o r  c o n d i t i o n  1.  The I S I  i s  
l o n g e r .
3.  Fb r e m a i n s  on t h r o u g h o u t  t h e  e n t i r e  s t i m u l u s  
p r e s e n t a t i o n .  The I S I  i s  equal  t o  t h e  I S I  i n  
c o n d i t i o n  1 .
4.  Fb r e ma i n s  on as i n  c o n d i t i o n  3.  The I S I  i s  equal  
t o  t h e  I S I  o f  c o n d i t i o n  2.
} -
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( I n  c o n d i t i o n s  3 and 4,  Fb i s  c o n t i n u o u s ,  w h i l e  i n  
c o n d i t i o n s  1 and 2 i t  i s  i n t e r r u p t e d  when t he  random do t  
s t i m u l u s  f i e l d s  are p r e s e n t e d . )
I t  w i l l  be seen t h a t  i f  our  e x p e c t a t i o n s  c o n c e r n i n g  
t h e  masking e f f e c t  o f  t he  I S I  are c o r r e c t ,  c o n d i t i o n s  1 
and 2 s h o u l d  p r o d u c e  m a s k i n g  w i t h  g r e a t e r  m a s k i n g  
o c c u r r i n g  f o r  c o n d i t i o n  2,  due t o  t he  l o n g e r  I S I .  The I SI  
i n  c o n d i t i o n s  3 and 4 shou l d  not  produce mask i ng ,  t hough 
again  we can compare t he  e f f e c t s  o f  i n c r e a s i n g  t he  I S I .
The e f f e c t s  o f  a masking vs .  a t e m p o r a l l y  equal  
non-mask ing ISI  may be examined by compar i ng c o n d i t i o n  1 
w i t h  c o n d i t i o n  3,  and c o n d i t i o n  2 w i t h  c o n d i t i o n  4.
I t  was necessa r y  t o  conduc t  p i l o t  s t u d i e s  t o  s e l e c t  
s t i m u l u s  parameters  whi ch would s a t i s f y  t he  f o u r  c o n d i ­
t i o n s  d e s c r i b e d  above,  bu t  whi ch cou l d  be v iewed by a 
s u b j e c t  w i t h i n  t he same b l o c k  o f  e x p e r i me n t a l  p r e s e n t a ­
t i o n s  w i t h o u t  app ea r i n g  t oo  d i f f e r e n t  phenomena l l y .
P i l o t  S t u d i e s  - S e l e c t i o n  o f  S t i mu l u s  Parameters
These s t u d i e s  were i n i t i a l l y  c o n d u c t e d  by t h e  
e x p e r i m e n t e r  t r i g g e r i n g  t he  t a c h i s t o s c o p e  and v i e w i n g  t he 
s t i m u l i .  When a se t  o f  s t i m u l u s  paramet ers  had t h us  been 
a p p r o x i m a t e l y  s e l e c t e d  t h e y  were checked by t h e  o b s e r v a ­
t i o n s  o f  a number o f  a s s i s t a n t s .
In o r d e r  t o  keep i n t e r  s t i m u l u s  p r e s e n t a t i o n  t i me  t o  
a minimum (see d i s c u s s i o n  o f  t h i s  p o i n t  i n  t h e  p i l o t  
s t u d i e s  s e c t i o n  o f  Exper i ment  3 ) ,  i t  was dec i ded  t o  use 
ISI  = 1 ms and ISI  = 10 ms, t hus  e l i m i n a t i n g  much d i a l
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t u r n i n g  on t he  t a c h i  s t o sco p e .  I t  was now necessa r y  t o  
s e l e c t  s t i m u l u s  f i e l d  d u r a t i o n s  and b r i g h t n e s s e s  whi ch 
would g i v e  a p p r o x i m a t e l y  s i m i l a r  pe r c e p t s  f o r  c o n d i t i o n s  
1 , 2 , 3  and 4.
In t he f o l l o w i n g  d i s c u s s i o n ,  t he  d u r a t i o n s  o f  t he  
random do t  s t i m u l u s  f i e l d s  were set  t o  equal  va l u es  as 
were t h e i r  b r i g h t n e s s e s .  The d u r â t  i ons  o f  t h e  f i e l d s  are 
a b b r e v i a t e d  SI and S2;  t h e  b r i g h t n e s s e s ,  FI and F2.
Wi th SI - 32 = 10 ms and Fb o f f  d u r i n g  s t i m u l u s
p r e s e n t a t i o n s  and on f o r  t h e  1 ms ISI  ( c o n d i t i o n  1 ) ,  i t  
was f o u n d  t h a t  f o r  a c o n s t a n t  Fb ( b a c k g r o u n d  f i e l d  
b r i g h t n e s s ) ,  FI and F2 had t o  be se t  a t  l e v e l s  a l mos t  as 
b r i g h t  as Fb f o r  mo t i on  t o  be j u s t  seen.  However ,  w i t h  SI
= S2 = 10 ms and ISI  = 10 ms ( c o n d i t i o n  2 ) ,  FI and F2 had
t o  be se t  a t  l e v e l s  r e l a t i v e l y  l e s s  b r i g h t  t han Fb f o r  
t h r e s h o l d  data  t o  be o b t a i n e d  ( i . e . ,  w i t h  FI = F2 se t  as 
f o r  c o n d i t i o n  1,  d i s c r i m i n a t i o n s  were easy ,  and i t  was 
necessar y  t o  reduce FI and F2) .  In a rough psy c h op h y s i c a l  
e xpe r i men t  w i t h  t he  e x p e r i m e n t e r  as o b s e r v e r ,  t he  c o r r e c t  
d i r e c t i o n  o f  mo t i on  co u l d  j u s t  be d e t e c t e d  i n  t he  SI = S2
= 10 ms case w i t h  I S I  = 1 ms f o r  a r a t i o  o f  Fb:F-| or  F g =
1.1 ( b r i g h t n e s s  measured i n  l og  f t .  l a m b e r t s ) ;  w h i l e  w i t h
^1 ~ ^2 ~  ^^ nis, mo t i on  cou l d  be c o r r e c t l y  d e t e c t e d  f o r  a 
Fb: F l  o r  F2 r a t i o  o f  1 . 6 .
In both  cases ,  as t h e  d u r a t i o n s  SI and 52 were 
i n c r e a s e d ,  i t  was found t h a t  mo t i on  cou l d  be c o r r e c t l y  
d e t e c t e d  at  h i g h e r  Fb:F l  o r  F2 r a t i o s .  That  i s ,  one cou l d
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p e r c e i v e  mo t i on  f o r  Fb r e l a t i v e l y  b r i g h t e r  t han FI o r  F2. 
However ,  i n t e r e s t i n g l y  (and f o r t u n a t e l y  f o r  t h e  c u r r e n t  
e x p e r i m e n t ) ,  t h i s  r a t i o  i n c r e as e d  more r a p i d l y  i n  t he  I SI  
= 1 ms case and f o r  most  o b s e r v e r s  o v e r t o o k  t he  ISI  = 10 
ms r a t i o  i n t he SI = S2 range between 20 ms and 30 ms. 
Above t h i s  va l ue  f o r  SI and S2, t he  e f f e c t s  observed f o r  
SI = S2 = 10 ms were r e v e r s e d ,  e . g . ,  f o r  SI = S2 = 40 ms 
and a c o n s t a n t  Fb,  mo t i on  cou l d  be pe r c e i v e d  a t  dimmer FI 
= F 2 va l ues  f o r  I S I  = 1 ms t han f o r  IS I = 10 ms.
These f i n d i n g s ,  i f  examined i n a more c o n s i s t e n t  
p s y c h o p h y s i c a l  (non h e mi s p h e r i c )  s t u d y ,  mi gh t  y i e l d  some 
i n t e r e s t i n g  r e s u l t s  on t h e  r e l a t i o n s h i p  between b r i g h t n e s s  
and t i me  ( b o t h  c o n t r i b u t i n g  t o  s t i m u l u s  i n t e n s i t y )  w i t h  
r e s p e c t  t o  mo t i on  p e r c e p t i o n  f o r  random dot  s t i m u l i .
Under  t h e  c o n d i t i o n s  i n  w h i c h  Fb r e m a i n s  on 
t h r o u g h o u t  t he  s t i m u l u s  p r e s e n t a t i o n s  ( c o n d i t i o n s  3 and 
4 ) ,  t h e  Fb i F l  or  F2 r a t i o s ,  f o r  both  I SI  = 1 ms and I SI  = 
10 ms, show a v e r y  s i m i l a r  p r o g r e s s i o n  as t he  s t i m u l u s  
f i e l d  d u r a t i o n s  are i n c r e as ed  i n  t he  range 10 ms t o  30 ms, 
and t h i s  f u n c t i o n  i s  c l o s e  t o  t he  one observed f o r  
c o n d i t i o n  2,
Based on t hese  f i n d i n g s ,  i t  was t h e r e f o r e  dec i ded  t o  
se t  SI = S2 = 25 ms and Fb = 1.0 l og  f t .  l a mb e r t  f o r  a l l  
c o n d i t i o n s  d u r i n g  t he  exp e r i me n t  p r o p e r .  A l l  s u b j e c t s  
would r e c e i v e  s t i m u l u s  p r e s e n t a t i o n s  a t  t hese  v a l u e s  w i t h  
t he  b r i g h t n e s s  o f  FI = F2 s e t  t o  each s u b j e c t ' s  i n d i v i d u a l  
t h r e s h o l d  i n  p r e - t r i a l s .
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The s u b j e c t i v e  d i f f e r e n c e s  be t ween  t h e  f o u r  
c o n d i t i o n s  were ex ami ned  by t h e  e x p e r i m e n t e r .  In 
c o n d i t i o n  1,  t h e  f i e l d s  appeared t o  f l a s h  on j u s t  once;  i n  
c o n d i t i o n  2,  t h e  s t i m u l u s  sequence appeared t o  f l i c k e r  due 
t o  t he  l o n g e r  I S I ,  w h i l e  t he  appar en t  c o n t r a s t  o f  t he  
s t i m u l i  was s l i g h t l y  l o w e r .  On c o n d i t i o n  3,  t he  appar en t  
c o n t r a s t  was l owe r  t han i n  c o n d i t i o n s  1 and 2.  Mot i on  d i d  
not  appear  i n  a f l a s h i n g  o r  f l i c k e r i n g  f i e l d  as i n  t h e  
p r e v i o u s  c o n d i t i o n s  but  was more f l o w i n g .  The mo t i on  i n 
c o n d i t i o n  4 was v e r y  s i m i l a r  t o  t h a t  o f  c o n d i t i o n  3 w h i l e  
t he  apparen t  c o n t r a s t  was v e r y  s l i g h t l y  l o we r .
Appar a t us  and Procedure  I I
The f o u r  s t i m u l u s  c o n d i t i o n s  a r e  r e p r e s e n t e d  i n  
F i g u r e  6,1 ( n o t  d r awn t o  s c a l e ) .  T o t a l  s t i m u l u s  
p r e s e n t a t i o n  t i me  i s  aga i n  we l l  w i t h i n  t he  l a t e n c y  o f  eye 
movements,
Su b j e c t s  r e c e i v e d  t he  .75 sec 1 kh war n i ng  t one  1 sec 
b e f o r e  a s t i m u l u s  p r e s e n t a t i o n  was due and t h e y  responded 
by moving t he  s w i t c h  i n  t he  d i r e c t i o n  o f  p e r c e i v e d  mo t i o n .  
Th i s  response was communicated t o  and r ecor ded  by t he  
e x p e r i m e n t e r  as i n  p r e v i o u s  e x p e r i m e n t s .
The appa r en t  mo t i on  and h e mi s p h e r i c  l a t e r a l i z a t i o n  
c h a r a c t e r i s t i c s  o f  t he  random dot  s t i m u l u s  ca r ds  have been 
f u l l y  d e s c r i b e d  i n  Exper i men t s  2 and 3. As b e f o r e ,  t o  
c o n t r o l  f o r  p o s s i b l e  v i s u a l  f i e l d  b i ases  i n  t he  s t i m u l u s  
c a r d s ,  h a l f  o f  t h e  s u b j e c t s  v iewed t h e  ca r ds  r o t a t e d  
t h r o u g h  180° .
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Time ms
Warning Tone
Condition 1
j
; Condition 2i
Condition 3.
Condition 4!
FIGURE 6.1: Experiment Four. Temporal sequence o f events fo r  each o f  the four
experimental conditions showing the o n /o f f  durations o f  the background f ie ld  
(Fb) and the stimulus f ie ld s  (FI and F2) fo r  each condition.
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The random o r d e r  p r e s e n t a t i o n  and response sheets  
c o n s t r u c t e d  f o r  Exper i ment  3 were used i n  an i d e n t i c a l  
m a n n e r ,  w i t h  t h e  f o u r  c u r r e n t  s t i m u l u s  c o n d i t i o n s  
s u b s t i t u t e d  f o r  t h e  f o u r  IS I s o f  Exper i ment  3.
Each p r e s e n t a t i o n  was made o n l y  once and s u b j e c t s  
r e c e i v e d  no f eedback  as t o  t h e  c o r r e c t n e s s  o f  i n d i v i d u a l  
r esponses .  A f o r c e d  c h o i c e  paradigm was aga i n  used w i t h  
t he  s u b j e c t  o b l i g e d  t o  guess i f  u n c e r t a i n  as t o  t he  
d i r e c t i o n  o f  m o t i o n .  So, as p r e v i o u s l y ,  t h e  data  f rom 
s u b j e c t s  w i t h  an o v e r a l l  scor e  o f  l e s s  t han  97 ou t  o f  160 
were e l i m i n a t e d  f rom a n a l y s i s .
For  t he purpose o f  da ta  a n a l y s i s ,  " t r i a l s "  i s  d e f i n e d  
i n  t h e  r e s u l t s  s e c t i o n  as f o r  Exper i ment  3,  i . e . ,  t r i a l  
one c o n s t i t u t e s  p r e s e n t a t i o n s  1 - 32 ;  t r i a l  t wo ,  p r e s e n t a ­
t i o n s  33 - 96 ;  and t r i a l  t h r e e ,  p r e s e n t a t i o n s  97-160 .
V i s u a l  f i e l d  c h e c k s  wer e  a g a i n  c o n d u c t e d  ( see  
Exper i ment  2 ) .  No d i f f e r e n c e s  were observed .  So again we 
c onc l ude  t h a t  VF d i f f e r e n c e s  whi ch are r e v e a l e d  i n  t he 
da t a  are not  a f u n c t i o n  o f  i n e q u i t a b l e  s t i m u l i  p r esen t ed  
i n  t he  two v i s u a l  f i e l d s .
S u b j e c t s
The 16 s u b j e c t s  were 8 a d u l t  males (mean age 21.63
y r s ,  max 33 y r s ,  min 19 y r s ) ;  and 8 a d u l t  f emal es  (mean
age 21.63 y r s ,  max 2 4 y r s ,  mi n 18 y r s ) .  A l l  were r i g h t
handed (see r e s u l t s  s e c t i o n ) ,  and a l l  had normal  or
c o r r e c t e d  v i s i o n .  A l l  s u b j e c t s  were u n d e r g r a d u a t e
167
s t u d e n t s  at  S t .  Andrews U n i v e r s i t y  and had v o l u n t e e r e d  t o  
p a r t i c i p a t e  i n  an e x pe r i me n t  i n  v i s u a l  p e r c e p t i o n .
Four  v o l u n t e e r s  whose o v e r a l l  score was l e s s  t han 97 
c o r r e c t  ou t  o f  160,  i n d i c a t i n g  chance pe r f o r mance ,  were 
e l i m i n a t e d  f r o m  t h e  a n a l y s e s  and r e p l a c e d  by o t h e r  
s u b j e c t s .
Procedure  w i t h  s u b j e c t s
The p r ocedur e  w i t h  s u b j e c t s  was i d e n t i c a l  t o  t h a t  o f  
Exper i ment  3, excep t  t h a t  d u r i n g  t he p r e - e x p e r i m e n t a  1 
t h r e s h o l d  s e t t i n g  p r o c e d u r e ,  t he  s t i m u l u s  v a r i a b l e  mani pu­
l a t e d  was t he  ( e q u i v a l e n t )  b r i g h t n e s s  o f  t he  s t i m u l u s  
f i e l d s .  Wi th t h e  o t h e r  e x p e r i m e n t a l  v a r i a b l e s  set  as f o r  
t he  e xpe r i men t  p r o p e r ,  t h e  b r i g h t n e s s e s  o f  t h e  s t i m u l u s  
f i e l d s  were reduced f rom a l e v e l  a t  which t he  s u b j e c t  made 
no e r r o r s  t o  one c l o s e  t o  t he  s u b j e c t ' s  t h r e s h o l d .  The 
method used was i d e n t i c a l  t o  t h r e s h o l d  s e t t i n g  f o r  I S I  i n 
Exper i ment  3, w i t h  t he  f i n a l  b r i g h t n e s s  l e v e l  i n  both 
s t i m u l u s  f i e l d s  e q u a l .
Due t o  t he  n a t u r e  o f  t h e  f o u r  s t i m u l u s  c o n d i t i o n s ,  
t h e  s u b j e c t  was t o l d  n o t  t o  be s u r p r i s e d  i f  some 
d i s c r i m i n a t i o n s  seemed e a s i e r  t han o t h e r s .
A l l  o t h e r  aspec t s  o f  t h e  e xp e r i me n t a l  p r ocedur e  were 
analogous t o  Exper i men t  3, w i t h  v i e w i n gs  aga i n  b i n o c u l a r .
At t h e  c o m p l e t i o n  o f  Exper i ment  4,  t he  s u b j e c t  f i l l e d  
ou t  t he  handedness q u e s t i o n n a i r e ,  was asked about  sub 
voca l  v e r b a l i z a t i o n  and r e c e i v e d  a denouement  as i n  t he  
p r e v i o u s  e x p e r i m e n t s .
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Luminance L e v e l s  o f  t he  S t i mu l u s  F i e l d s
The l umi nances  o f  t he  background and s t i m u l u s  f i e l d s  
were measured f o r  c o n t i n u o u s  i l l u m i n a t i o n  us i ng  an SEI 
spot  pho t ome t e r .  The r e a d i n g s  f o r  t he  random do t  f i e l d s  
were t aken a t  wh i t e  i t ems o f  t e x t u r e .
For a l l  f i e l d s  t h e  va l ue s  p r esen t ed  are t h e  means o f  
a number o f  r e a d i n g s  t aken  at  v a r i o u s  p o i n t s  i n  t he  f i e l d .  
The r e  were no m e a s u r a b l e  d i f f e r e n c e s  a t  t h e  v a r i o u s  
l o c a t i o n s ,  o r  between t he  s t i m u l u s  c a r d s .
Dur i ng  t he  e x p e r i m e n t ,  t h e  t a c h i s t o s c o p e  % I n t e n s i t y  
s c a l e  was set  f o r  Fb at  40 = 1.0 l o g . f t .  l a m b e r t ,  w h i l e  FI 
and F 2 were a d j u s t e d  t o  each s u b j e c t ' s  i n d i v i d u a l
t h r e s h o l d .
The minimum s t i m u l u s  f i e l d  va l ue  (FI  = F2) se t  was 20
on t h e  % I n t e n s i t y  s c a l e ,  t h e  maximum was 100,  w i t h  a mean
s e t t i n g  f o r  a l l  s u b j e c t s  o f  57 . 5 .
In c o n d i t i o n s  1 and 2,  Fb was o f f ,  w h i l e  FI or  F2 
was on;  i n  c o n d i t i o n s  3 and 4, Fb remained on t h r o u g h o u t
t he  s t i m u l u s  f i e l d  p r e s e n t a t i o n s .  Luminance l e v e l s  are 
t h e r e f o r e  p r esen t ed  f o r  bo t h  s i t u a t i o n s .  Values are  g i ven  
o n l y  f o r  s e t t i n g s  whi ch were measur ab l y  d i f f e r e n t .
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% I n t e n s i t y  
S e t t i n g  f o r  
FI o r  F2
Va l ues
C o n d i t i o n  1 o r  2 C o n d i t i o n  3 o r  4
Luminance measured i n l o g . f t .  l a mb e r t s  
FI o r  F2 on a l one FI + F2 + Fb ( a t 4 0 )
20  0 . 2  1 . 02
30 0 . 3
50 0 . 4
65 0 . 5
80 0 . 6
100 0 . 7  1. 1
Fb on a l one  a t  a % I n t e n s i t y  s e t t i n g  o f  40 = 1 .0  l o g . f t .  
1a m b e r t s .
Results : Experiment Four
Per cen t  c o r r e c t  s co r es  were e v a l u a t e d  f o r  each hand/  
h e m i s p h e r e / t r i a l / c o n d i t i o n  c o m b i n a t i o n  f o r  a l l  s u b j e c t s .
Ana l yses  o f  v a r i a n c e  were per f o r med on t hese  data  t o  
t e s t  f o r  s t a t i s t i c a l l y  s i g n i f i c a n t  e f f e c t s .  The w i t h i n  
s u b j e c t  v a r i a b l e s  were hemi spher e  ( l e f t  and r i g h t ) ;  hand 
( l e f t  and r i g h t ) ;  t r i a l  ( o n e ,  two and t h r e e ) ;  and 
c o n d i t i o n  ( 1 ,  2,  3,  and 4 ) .  The between s u b j e c t  v a r i a b l e  
was sex (male and f e m a l e ) .
In t he  f i r s t  a n a l y s i s  o f  v a r i a n c e  pe r f o r me d ,  t he  data 
f rom t h e  f o u r  c o n d i t i o n s  were ana l yzed  so as t o  c l a r i f y  
t h e  hypot heses  r e g a r d i n g  t he  I S I .  S p e c i f i c a l l y  examined 
were I S I  d u r a t i o n ,  i . e . ,  s h o r t  ( c o n d i t i o n s  1 and 3 ) ,  and 
l ong  ( c o n d i t i o n s  2 and 4 ) ;  and ISI  t y p e ,  i . e . ,  t hose  i n
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whi ch Fb I s  sw i t c he d  out  f o r  t he  d u r a t i o n s  o f  t h e  s t i mu l us  
f i e l d s  and on f o r  t h e  ISI  ( c o n d i t i o n s  1 and 2 ) ,  and those 
I n  whi ch Fb rem a ins  on th ro u g h o u t  t he  s t i m u l u s  p r es en t a ­
t i o n s .  The I S I s  i n  c o n d i t i o n s  1 and 2 a r e  expec ted t o  
produce mask i ng .  However ,  i n  o rd e r  no t t o  p r e j u d g e  the 
i s s u e ,  we d e s i g n a t e  t he  I S I  t ype  a c c o r d i n g  t o  Fb s t a t u s : 
c o n d i t i o n s  1 and 2 - I n t e r m i t t e n t  ( I S I  I n t ) ;  C o n d i t i o n s  3 
and 4 -  Con t i nuous  ( I S I  Con) .
The mean o v e r a l l  p e r c e n t  c o r r e c t  r a t e  was 78.61%.
The s i g n i f i c a n t  main e f f e c t s  were:  t r i a l ,  £  < . 02 ,
t a b l e  6 . 1 ,  f i g u r e  6 . 2 ,  s u b j e c t s  per f o r mance  f e l l  w i t h
I n c r e a s i n g  t r i a l s ,  i n d i c a t i n g  a f a t i g u e  e f f e c t ;  I S I  t y p e ,  
£  < . 001 ,  s u b j e c t s  scored s i g n i f i c a n t l y  more c o r r e c t  f o r  
c o n t in u o u s  Fb,  86.72% v s .  70.51% w i t h  Fb i n t e r m i t t e n t .  
F i g u r e  6 . 3 ;  I S I  d u r a t i o n ,  £  < .001 , s u b j e c t s '  per fo rmance 
was b e t t e r  f o r  s h o r t e r  I S I s ,  81.97% vs .  75.26% f o r  l ong 
I S I s ,  F i g u r e  6 . 4 .  N o n s i g n i f i c a n t  ma i n  e f f e c t s  were
hem isphere  ( l e f t  80.53%,  r i g h t  76.59%) ,  sex (male 77.15%, 
femal e  80 . 01%) ,  and hand ( l e f t  79.17%, r i g h t  78.06%) .
S i g n i f i c a n t  f i r s t  o r d e r  e f f e c t s  were I S I  t y p e  X ISI  
d u r a t i o n ,  £  < . 0 01 ,  Table 6 . 2 ,  F i gur e  6 . 5 ,  where t h e  main
e f f e c t s  f o r  I S I  d u r a t i o n  may be seen t o  l a r g e l y  r e s u l t
f rom d i f f e r e n c e s  f o r  i n t e r m i t t e n t  Fb. S i g n i f i c a n t  a l so  
was t r i a l s  X I S I  t y p e ,  £  < .005,  Table 6 . 3 ,  F i g u r e  6 . 6 ,  
t he  main e f f e c t s  f o r  t r i a l s  i s  ma i n l y  due t o  a f a l l  o f f  i n  
per f o r mance  ove r  t r i a l s  when s u b j e c t s  are r e s p o n d i n g  t o  
I S I s  w i t h  i n t e r m i t t e n t  Fb.
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Male Female
Hand Hem, Cbnd, Mean SD Mean SD
L L 1 87.50 23.15 93.75 17.68
L L 2 75.00 26,73 87,50 23.15
ÎI L 5 75.00 46*29 93.75 17.68
I. L 4 87.50 23.15 87.50 23.15
L R 1 87.50 23.15 68,75 25.88
L R 2 81.25 25.88 56.25 32,04
L R 5 100.00 00,00 93.75 17.68
L R 4 87.50 23.15 87.50 23.15
E. L 1 93.75 17.68 68,75 37.20
E. L 2 75.00 37.80 62.50 44.32
R L 3 75.00 37.80 93.75 17,67
R L 4 75.00 46,29 87.50 23,15
R R 1 93.75 17.68 75.00 26,72
R R 2 62,50 44.32 68.75 25.88
R R 3 93.75 17.68 93.75 17.68
R R 4 81*25 25.88 87.50 23.15
Table 6,A#
Experiment Pour* Summary" data* Percent correct Trial One
across all subjects. Males (n = 8) and Females (n = 8). 
The conditions are the four ISIs.
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Male Female
Hand Hem,r Cond, Mean SB Mean SD
L L 1 75.00 29.88 87.50 18.90
L L 2 75.00 26,73 59.38 39.95
L L 3 93.75 11.57 87.50 23.15
L L 4 87.50 18,90 93.75 11.57
L R 1 65.62 22.90 78,12 28.15
h R 2 68.75 22,16 55.12 20.86
L R: 3 90.62 12,94 87.50 13.36
L E. 4 87.50 13.56 96,88 8.84
R Ir 1 90.62 18.60 81.25 29.12
E L 2 59.38 26.52 81,25 17.68
R L 3 96.88 8,84 84.58 26,52
R L 4 78.12 20,86 90.62 18.60
R R 1 65.62 18,60 75.00 18,90
R R 2 ,56.25 29.12 75.00 23,15
R R 3 71.88 28.15 87.50 18.90
E R 4 78.12 20.86 93.75 11.57
Table 6;B,
Experiment Four. Summary data. Percent correct Trial Two
across all subjects. Males (n =8) and Females (n = 8)
The conditions are the four ISIs.
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Male Female
Hand Hem, Cond, Mean SD Mean SD
L L 1 78.12 28.15 78.12 20.86
L L 2 43.73 32.04 62.50 26.73
L L 3 84,38 18.60 84.38 18.60
L L 4 87.50 13.36 93.75 17.68
L R 1 53.12 20.86 68.75 57.20
L R 2 59.38 26.52 43.75 25.88
L R 3 81.25 17.68 81.25 17.68
L R 4 78.12 20.86 84.38 22.90
R Ix 1 65.62 29.69 71.88 24.78
R L 2 56.25 22.16 68.75 25.88
H L 3 81.25 22.16 96.88 8.84
R L 4 84.38 22.90 87.50 18.90
R R 1 62.50 23.15 75.00 23.15
R R 2 50.00 13.36 62.50 26.73
R R 3 84.38 12,93 81.25 22.16
R R 4 81.25 17.68 84.38 26.52
Table 6. (T,
Experiment Four, Summary datai- Percent correct Trial Three
across all subjects. Males (n = 8) and Females (n = 8), 
The conditions are the four ISIs. * ^
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hxperiment Four, apparent motion o f random dot s t im u li ’. Fal l  in 
percent correct over t r i a l s .
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FIGURE 6 .3
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Experiment Four. Difference in percent correct fo r  the two ISI types 
For ISI Cons, the background f ie ld  remained on throughout stimulus 
presentations. . For ISI In ts .  the background f ie ld  was switched o f f  
during stimulus f ie ld  presentations and on fo r  the IS I.
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FIGURE 6.5
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Experiment Four. The ISI type X ISI duration in te ra c t io n . Percent 
correct scores are p a r t ic u la r ly  depressed fo r  long ISI In t .  Duration 
has l i t t l e  e f fe c t  on ISI Con. scores.
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FIGURE 6.6
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Experiment Four. Change in  percent correct scores over t r i a l s  fo r  the 
two ISI conditions. The l in e a r ly  fa I Ting ISI In t .  scores contrast with 
the v i r t u a l ly  constant ISI Con. scores.
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No o t h e r  f i r s t  o r d e r  i n t e r a c t i o n s  were s t a t i s t i c a l l y  
s i g n i f i c a n t .
A s i g n i f i c a n t  t r i p l e  i n t e r a c t i o n  was t r i a l s  X I S I  
t ype  X sex,  _p < . 0 1 ,  t a b l e  6 . 4 ,  f i g u r e  6 . 7 .  Wi th
i n t e r m i t t e n t  Fb , male % c o r r e c t  scores  f a l l  more over  
t r i a l s .
The o n l y  o t h e r  s i g n i f i c a n t  t r i p l e  i n t e r a c t i o n  was 
hand X hemi sphere X sex ,  £  < . 005 ,  t a b l e  6 . 5 ,  f i g u r e  6 . 8 ,
Under p a r t i c u l a r  s t udy  i n  t h i s  e xpe r i men t  were t he  
e f f e c t s  whi ch t h e  I S I  has on t h e  c e r e b r a l  hemi spher es .  
Th i s  i s  i l l u s t r a t e d  i n  f i g u r e  6 . 9 ,  t a b l e  6 . 6 .  I t  can be 
seen t h a t  t h e r e  i s  no d i f f e r e n c e  between t he  hemi spheres  
f o r  c o n t i n u o u s  Fb I S I s  ( c o n d i t i o n s  3 and 4 ) ,  i r r e s p e c t i v e  
o f  I S I  d u r a t i o n .  However ,  t h e r e  appears  t o  be a l e f t  
h e m i s p h e r e  s u p e r i o r i t y  f o r  t h e  I S I s  i n  w h i c h  Fb i s  
i n t e r r u p t e d  ( c o n d i t i o n s  1 and 2 ) .  The a n a l y s i s  o f  
v a r i a n c e  r e v ea l e d  no ISI  d u r a t i o n  X hemi sphere e f f e c t s ,  
i n d i c a t i n g  t h a t  over  a l l  c o n d i t i o n s ,  t he  hemi spheres were 
no t  d i f f e r e n t i a l l y  a f f e c t e d  by t he  l e n g t h  o f  t he  I S I .  
However ,  hemi sphere X I S I  t y p e  came c l ose  t o  s i g n i f i c a n c e ,  
£  = . 06 ,  t a b l e  6 . 7 ,  f i g u r e  6 . 1 0 .  The l e f t  hemi sphere
per f o r ms  b e t t e r  t han  t he  r i g h t  i n  c o n d i t i o n s  1 and 2. The 
i n t e r a c t i o n  ( f i g u r e  6 . 1 0 )  appears t o  have f a i l e d  t o  reach 
s i g n i f i c a n c e  due t o  t he  s l i g h t  l e f t  hemisphere s u p e r i o r i t y  
whi ch was a l so  observed i n  c o n d i t i o n s  3 and 4.
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hxperiment Four. Hemisphere (contra la te ra l VF) X Hand X Sex s ig n if ic a n t  
in te ra c t io n . The female r ig h t  hemisphere data goes against the general 
trend.
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FIGURE 6.9
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FIGURE 6.10
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hxperiment Four. A comparison o f  hemispheric performance fo r  the two ISI types.
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FIGURE 6.11
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hxperiment Four. S ig n if ica n t Hand X ISI duration X Sex e f fe c t . fo r  
Conditions 1 and 2 (ISI I n t . ) .  The sexes d i f f e r  in which hand gives 
higher percent correct scores a t the two ISI durations.
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To examine more c a r e f u l l y  t h e  e f f e c t s  o f  I S I s  w i t h  
i n t e r m i t t e n t  Fb,  an a n a l y s i s  o f  v a r i a n c e  was per f o r med 
us i ng  t h e  dat a  from  c o n d i t i o n s  1 and 2.
The mean pe r cen t  c o r r e c t  response r a t e  f o r  t hese  
c o n d i t i o n s  was 70.51%.
The s i g n i f i c a n t  main e f f e c t s  were t r i a l s ,  jp < . 005,
Table 6 . 3  ( I S I  I n t ) ,  F i g u r e  6.6 ( I S I  I n t ) ;  ISI  d u r a t i o n ,  £
< . 001 ,  Tab l e  6 . 2  ( I S I  I n t ) ,  F i g u r e  6 . 5  ( I S I  I n t ) .  For
t hese  c o n d i t i o n s ,  hemisphere was s i g n i f i c a n t ,  £  < . 0 5 ,  t h e
l e f t  scor ed  74.09% c o r r e c t ,  t h e  r i g h t  66.93%, Tab l e  6 . 7
( I S I  I n t ) ,  F i g u r e  6 . 1 0  ( I S I  I n t ) .  The r e  wer e  no 
s i g n i f i c a n t  e f f e c t s  f o r  sex (male 70.06%,  female 70.96%) ,
o r  hand ( l e f t  70.32%, r i g h t  70.70%) .
There were no s i g n i f i c a n t  f i r s t  o rd e r  e f f e c t s .
The o n l y  s i g n i f i c a n t  t r i p l e  i n t e r a c t i o n  was hand X 
ISI  d u r a t i o n  X sex,  _p < . 025 ,  Table  6 . 8 ,  F i gu r e  6 . 1 1 .  The 
sexes be i ng  o p p o s i t e  i n  whi ch hand showed t he  g r e a t e s t  
f a l l  w i t h  i n c r e a s i n g  I S I .
For  c o n d i t i o n s  1 and 2,  f i v e  o f  t he  e i g h t  male
s u b j e c t s  and f i v e  o f  t h e  e i g h t  f e m a l e s  were l e f t
h e m i s p h e r e  s u p e r i o r  ( l e f t  h e m i s p h e r e - r i g h t  h e m i s p h e r e
s c o r e s ) .  One male showed no d i f f e r e n c e .
The mean r i g h t  handedness score  f o r  males was 2 . 31 ,
S.D.  - 5 1 ;  f o r  f emal es  2 . 45 ,  S.D.  . 3 9 ;  f o r  a l l  s u b j e c t s ,  
2 . 38 ,  S.D.  . 44 .
Seven males and two f emal es  r e p o r t e d  t h a t  t h e i r
responses were not  medi ated by s u b - v o c a l  v e r b a l i z a t i o n .  
S u b j e c t s '  r i g h t  hemi sphere scor es  were s u b t r a c t e d  f rom
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t h e i r  l e f t  hemi sphere scor es  and a t  t e s t  per f o rmed on 
t h e s e  d a t a  w h i c h  compar ed  t h e  " y e s "  sub — v o c a l  
v e r b a l i z a t i o n  group w i t h  t h e  "no"  gr oup.  A l t hough  t he  
mean L-R d i f f e r e n c e  was g r e a t e r  f o r  t he  " yes "  s u b - v o c a l  
v e r b a l i z a t i o n  g r o u p ,  t h e  d i f f e r e n c e  d i d  n o t  r e a c h  
s t a t i s t i c a l  s i g n i f i c a n c e  ( t  = 1 . 1 ,  d f  - 14 ) .
Per cen t  C o r r e c t
T r i a l  1 
T r i a l  2 
T r i a l  3
I SI  s h o r t  
ISI long
82.42 
79.79 
73.63 
Tab l e  6.1
Per cen t  C o r r e c t  
I SI  Con.
87.24 
8 6 . 2 0  
Tab l e  6.2
I SI  I n t  
76.69 
64.32
Per cen t  C o r r e c t
T r i a l  1 
T r i a l  2 
T r i a l  3
I SI  Con. 
87.50 
87.89 
84.77 
Tab l e  6 .3
I SI  I n t .  
77.34 
71. 68 
62.5
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M T r i a l 1
A
L T r i a l 2
E
T r i a l 3
F
E T r i a l 1
M
A T r i a l 2
LE T r i a l 3
M
A
L
E
F
E
M
A
L
E
L e f t  hand 
R i gh t  hand
L e f t  hand 
R i gh t  hand
C o n d i t i o n  1 
C o n d i t i o n  2 
C o n d i t i o n  3 
C o n d i t i o n  4
Per cen t C o r r e c t
I SI  Con.
84.38 82.03
85.55 69.53
82.80 58.59
90.63 72.66
90.23 73.83
86.72 66.41
Tab l e  6 .4
Per cen t Co r r e c t
L e f t  Hem. R i g h t  Hem.
79.17 78.39
77.60 73.44
84.1 1 75.00
81 .25 79.95
Table  6. 5
Per cen t C o r r e c t
L e f t  Hem. R i gh t  Hem.
80.99 72.40
67.19 61 .46
87.24 87.24
86.72 85.68
Tab l e  6. 6
I SI  I n t
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Per cen t  C o r r e c t  
L e f t  Hem. R i g h t  Hem.
I S I  Con. 86.98 86.46
ISI  I n t .  74.09 66.93
Tab l e  6.7
Per cen t  C o r r e c t  
L e f t  Hand R i g h t  Hand
M
A ISI  1 ms 74.49 78.65L
E ISI  10 ms 67.19 59.90
F
E ISI  1 ms 79.17 74.48M
A
L I SI  10 ms 60.42 69.79E
Tabl e  6 . 8  C o n d i t i o n s  1 & 2
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D i s c u s s i o n
The ex p e r i me n t  was an a p p a r e n t  mot i on  s t u d y ,  u s i n g  
random do t  s t i m u l i ,  des i gned  t o  examine t he d i f f e r e n t i a l  
e f f e c t s  o f  I S I  pa r amet e r s  on t h e  two c e r e b r a l  hemi spher es .  
Al so  under  s c r u t i n y  was whe t he r  t he  r e s u l t s  o b t a i n e d  f rom 
male and f ema l e  s u b j e c t s  d i f f e r e d .  These p o i n t s  were 
r a i s e d  by t he  outcome o f  Exper i men t  3.
The r e s u l t s  o f  Exper i men t  3 and t he  work o f  B r a dd i c k  
(1973)  have suggested t h a t  f o r  random dot  s t i m u l i  a b r i g h t  
I S I  may ac t  as a mask ing s t i m u l u s  f o r  mo t i o n .  B r a d d i c k  
(1973)  compared t he  e f f e c t s  o f  a dark  vs .  a b r i g h t  I S I ;  
t h e  c u r r e n t  e x p e r i me n t  compares an I SI  f o r  whi ch Fb 
remains  on t h r o u g h o u t  t he  s t i m u l u s  p r e s e n t a t i o n s  f o r m i n g  a 
c o n t i n u o u s  ba c k g r o u nd ,  v s .  an I S I  f o r  which Fb i s  s w i t c h ed  
out  d u r i n g  t he  p r e s e n t a t i o n  o f  t h e  random dot  f i e l d s  and 
on f o r  t h e  I S I .  The l a t t e r  i s  t he  same as B r a d d i c k ' s  
b r i g h t  I S I  c o n d i t i o n .  B r a d d i c k  ( 1 9 7 3 )  f o u n d  t h a t  
i n c r e a s i n g  t h e  d u r a t i o n  o f  t h e  b r i g h t  I SI  i n c r eased  t he  
masking e f f e c t s .  Th i s  was a l s o  s t u d i e d  i n our  e x p e r i m e n t .
The r e s u l t s  o f  Exper i men t  4 show h i g h l y  s i g n i f i c a n t  
I S I  r e s u ' l t s .  S u b j e c t s  scored s i g n i f i c a n t l y  more c o r r e c t  
f o r  I S I s  i n whi ch Fb i s  c o n t i n u o u s  ( I S I  Con. )  compared t o  
I S I s  f o r  whi ch Fb i s  i n t e r r u p t e d  d u r i n g  t he  s t i m u l u s  
p r e s e n t a t i o n s  and s w i t c h e d  on f o r  t he  ISI  ( I S I  I n t . ) ,  
f i g u r e  6 . 3 .  Subjects scored more correct  f o r  s h o r t e r
I S I s ,  f i g u r e  6 . 4 .  However ,  t h e  e f f e c t  o f  I S I  d u r a t i o n  i s  
shown t o  r e s u l t  f rom t he pronounced d i f f e r e n c e  i n  p e r c e n t
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c o r r e c t  f o r  I SI I n t . ,  f i g u r e  6 . 5 .  In t he ISI  Con. 
s i t u a t i o n  ( e x p e r i m e n t a l  c o n d i t i o n s  3 and 4 ) ,  no 
s i g n i f i c a n t  d i f f e r e n c e  seems t o  r e s u l t  f rom i n c r e a s i n g  t he 
I S I  d u r a t i o n  f r om 1 ms t o  10 ms,  t a b l e  6 . 2 .  But  t h e r e  i s  
a marked r e d u c t i o n  i n  p e r c e n t  c o r r e c t  f o r  I S I  I n t .  = 1 ms 
and an even g r e a t e r  r e d u c t i o n  f o r  I S I  I n t .  = 10 ms.
I t  a p p e a r s  t h a t  f o r  random d o t  a p p a r e n t  m o t i o n
s t i m u l i ,  I S I  I n t . s  ac t  as masks t o  mo t i o n ,  and t h e  masking 
e f f e c t  i s  enhanced by i n c r e a s i n g  t he  d u r a t i o n  o f  t he  ISI  
I n t .  I S I  Con.s on t h e  o t h e r  hand appear  not  t o  ac t  as 
masks ( o r  a re  much l e s s  e f f e c t i v e ) ,  w h i l e  i n c r e a s i n g  I S I  
Con. d u r a t i o n  does not  r educe t h e  l i k e l i h o o d  o f  c o r r e c t l y  
d e t e c t i n g  t he  d i r e c t i o n  o f  mo t i on  ( a t  l e a s t  i n  t he  range 
o f  I SI  Con. s t u d i e d ) .
We have no data  t o  compare our  ISI  Con. c o n d i t i o n s  
w i t h  B r a d d i c k ' s  (1973)  I S I  d a r k  c o n d i t i o n s .  Whether
mo t i on  i s  p e r c e i v e d  f o r  t he  same I SI  d u r a t i o n s  under  t he  
two c o n d i t i o n s  m i g h t  make an i n t e r e s t i n g  p s y c h op h y s i c a l  
s t u d y .
Howeve r ,  i t  a p p e a r s  t h a t  i n  o u r  e x p e r i m e n t a l  
c o n d i t i o n s  1 and 2 w i t h  I S I s  i n v o l v i n g  an i n t e r m i t t e n t  Fb,  
t he pe r cep t  o f  appar en t  mo t i on  i s  upse t .
Th i s  e f f e c t  does not  r e s u l t  f rom a r e d u c t i o n  i n  t he
c o n t r a s t  o f  t he  p a t t e r n e d  s t i m u l i  by t he  ISI  making them
l e s s  d i s c e r n i b l e ,  s i nce  i n  c o n d i t i o n s  3 and 4 w i t h  a
c o n s t a n t  background f i e l d  the apparen t  c o n t r a s t  o f  t he
p a t t e r n s  was v i s i b l y  l owe r  (see p i l o t  s t u d i e s )  and t he  
s t i m u l i  appeared more washed o u t .  Ra t her  i t  i s  t h e  abrupt
i n t e n s i t y  change i n  t h e  s t i m u l u s  d i s p l a y ,  wh i ch  occurs  i n
c o n d i t i o n s  1 and 2 when t h e  I SI  i s  s w i t ched  on i n  between
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t he  s t i m u l u s  f i e l d s ,  wh i ch  d i s r u p t s  t he  p e r c e p t  o f  mo t i on .
A l l  c o n d i t i o n s  were s u b j e c t i v e l y  we l l  above t h r e s h o l d
l umi nance .  In c o n d i t i o n s  3 and 4,  s i n c e  Fb remains on,  
t h e  o v e r a l l  l uminance i s  g r e a t e r  than i n c o n d i t i o n s  1 and 
2.  However ,  the r e s u l t s  cannot  be accounted f o r  i n terms 
o f  l umi nance s i nce  per f ormance i s  p oo r e s t  i n  c o n d i t i o n  2 
wh i ch  has a l o n g e r  b r i g h t  I SI  than c o n d i t i o n  1.  Br add i ck  
(l973) a l so  e x p e r i m e n t a l l y  r e j e c t e d  c o n t r a s t  and luminance
as e x p l a n a t i o n s  f o r  h i s  r e s u l t s .
U n l i k e  Expe r i men t  3 i n  which s u b j e c t s  improved t h e i r
per f o r mance a f t e r  t r i a l  one,  i n  t he  c u r r e n t  exper i men t  
t h e r e  was a f a l l  i n  p e r c e n t  c o r r e c t  ove r  t r i a l s  ( f i g u r e  
6 . 2 ) .  Th i s  i s  seen t o  r e s u l t  f rom i n c r e a s i n g l y  poor  
pe r f o r mance  f o r  I S I  I n t .  ( f i g u r e  6 . 6 ) .  The masking ISI
has a more f a t i g u i n g  e f f e c t  on t he  v i s u a l  system t han t he
non-mask ing I S I ,  and f o r  no r e a d i l y  app a r en t  reason t h i s  
f a l l  i n  pe r f o r mance  f o r  I S I  I n t .  i s  more d r a m a t i c  f o r  male 
s u b j e c t s  ( f i g u r e  6 . 7 ) .
As i n  Exper i men t  3,  hands was n o n s i g n i f i c a n t ;  a l so  
n o n s i g n i f i c a n t  wer e  any d o u b l e  i n t e r a c t i o n s  i n v o l v i n g  
ha n d s .  T h e r e f o r e ,  we d r aw t h e  same c o n c l u s i o n s  as
p r e v i o u s l y .
The r e s u l t s  o f  E x p e r i m e n t  3 s u g g e s t e d  t h a t  t h e  
hemi spheres m i g h t  d i f f e r  i n  t h e i r  s u s c e p t i b i l i t y  t o  a 
masking I S I .  The outcome o f  Exper iment  4 c o n f i r m s  t h i s  
c o n j e c t u r e .  F i g u r e  6 . 1 0  shows t h a t  f o r  I S I  Con.  
(non-mask i ng  I S I s ) ,  t h e r e  i s  no d i f f e r e n c e  between t he  
per f ormance o f  t h e  hemi spher es .  For I SI  I n t . s  however ,  
the r e s u l t  p r e d i c t e d  by Exper i ment  3, a l e f t  hemi sphere
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s u p e r i o r i t y ,  v/as obse r ved .  T h i s  e f f e c t  was shown t o  be 
s i g n i f i c a n t ,  p < . 05 ,  when t he  da t a  f rom c o n d i t i o n s  1 and
2 were a na l y z ed .
In Exper i ment  3, i t  a l s o  appeared t h a t  males m i gh t
pe r f o r m b e t t e r  o v e r a l l ,  and t h a t  t he  l e f t  hemi sphere
s u p e r i o r i t y  m i g h t  m a i n t a i n  o n l y  f o r  f e ma l e  s u b j e c t s .
( A l t h o u g h  t hese  p r e d i c t i o n s  were made w i t h  r e s e r v a t i o n s
due t o  t he d i f f e r e n c e s  i n  sample s i z e s  and t he  v a r i a n c e  o f
t h e  mal es '  data  i n  Exper i ment  3 . )
Over a l l  c o n d i t i o n s  i n  Exper i ment  4, t h e r e  were no
s i g n i f i c a n t  sex o r  sex X hemi sphere e f f e c t s ;  nor  were
t h e r e  any f o r  c o n d i t i o n s  1 and 2.  These r e s u l t s  i n d i c a t e
no d i f f e r e n c e  between t h e  sexes i n  s u s c e p t i b i l i t y  t o  a
mask ing vs .  a non-mask i ng  I S I ;  i n  a d d i t i o n ,  t h e r e  were no
I S I  d u r a t i o n  e f f e c t s  whi ch d i f f e r e n t i a t e d  t h e  sexes i n
Exper i ment  3.  The s i g n i f i c a n t  sex e f f e c t s  whi ch were
observed i n  Exper i ment  3 t h e r e f o r e  seem t o  have r e s u l t e d
f rom us i ng  a c o m p a r a t i v e l y  smal l  sample o f  males .
In Exper i ment  4,  two t r i p l e  i n t e r a c t i o n s  i n v o l v i n g
sex and hand were s i g n i f i c a n t .  In c o n d i t i o n s  1 and 2,  sex
X hand X I SI  d u r a t i o n ,  2  < -02 5, f i g u r e  6 . 11.  For  ma l es ,
t he  r i g h t  hand was s u p e r i o r  t o  t h e  l e f t  f o r  I S I  = 1 ms,
and i n f e r i o r  a t  I S I  = 10 ms; f o r  f e m a l e s ,  t h i s  p a t t e r n  was
r ever sed  ( f i g u r e  6 . 1 1 ) .  In a p o p u l a t i o n  o f  r i g h t  handed
s u b j e c t s ,  t h e  reason f o r  t h i s  e f f e c t  i s  not  c l e a r .  The
i n t e r a c t i o n  was no t  s i g n i f i c a n t  ove r  a l l  f o u r  c o n d i t i o n s .
The o t h e r  s i g n i f i c a n t  t r i p l e  i n t e r a c t i o n ,  sex X hand
X hemi sphere ,  2  < . 005,  F i gu r e  6 . 8 ,  was observed in t he
a n a l y s i s  o f  a l l  f o u r  c o n d i t i o n s  ( b u t  d i d  not  a t t a i n
s i g n i f i c a n c e  i n  t he  a n a l y s i s  o f  C o n d i t i o n s  1 and 2 ) .  For
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both sexes,  t he  l e f t  hemi sphere  i s  s u p e r i o r  w i t h  t he  l e f t  
hand g i v i n g  h i g h e r  sco r es  f o r  t h i s  hemi spher e .  Th i s  i s  a 
s u r p r i s i n g  r e s u l t  as one would have expec t ed more i n t e r ­
f e r e n c e  i n  r esponse  o u t p u t ,  i f  t h e r e  were any,  t o  have 
o c c u r r e d  i n  t h e  l o n g e r  pat hway,  i . e . ,  l e f t  hemi sphere 
r e c e i v i n g ,  l e f t  hand r e s p o n d i n g .  In a d d i t i o n ,  a l l  sub­
j e c t s  were r i g h t  handed whi ch would have l ed  one t o  expect  
g e n e r a l l y  f e we r  e r r o r s  w i t h  t he  dominant  hand.  However ,  
t he t r i p l e  i n t e r a c t i o n  c l e a r l y  occurs  due t o  t he  r i g h t  
hemi sphere d a t a .  For  ma l e s ,  as might  be e x p e c t e d ,  t h e r e  
are f ewer  r i g h t  hemi spher e  e r r o r s  when us i n g  t he  l e f t  
hand;  whereas f o r  f e m a l e s ,  t h e  converse i s  t h e  case.  
Other  t han o b s e r v i n g  t h a t  t he  females gave s l i g h t l y  h i g h e r  
r i g h t  handedness sco r es  t han  t he  males (2.31 vs .  2 . 4 5 ) ,  we 
have no ready e x p l a n a t i o n  f o r  t h i s  i n t e r a c t i o n .
Wi th r e g a r d  t o  s u b - v o c a l  v e r b a l i z a t i o n ,  a l t h o u g h  t he  
d i f f e r e n c e  l e f t  hemi spher e  scor e  minus r i g h t  hemi sphere 
s c o r e ,  f o r  c o n d i t i o n s  1 and 2,  was on average g r e a t e r  f o r  
s u b j e c t s  who r e p o r t e d  u s i n g  s u b - v o c a l  v e r b a l i z a t i o n ,  t he  
d i f f e r e n c e  between t h e  two groups ( " y e s "  v s .  "no"  sub* 
- v o c a l  v e r b a l i z a t i o n )  d i d  n o t  a t t a i n  s t a t i s t i c a l  
s i g n i f i c a n c e .
We have observed  t h a t  t he  r i g h t  hemi sphere i s  more 
s u s c e p t i b l e  t o  t h e  e f f e c t s  o f  a masking I S I .  Wi th  no 
s i g n i f i c a n t  d i f f e r e n c e ,  i n  t he  c u r r e n t  e x p e r i m e n t ,  between 
t he  hemi spheres  f o r  non-mask i ng  I S I s .
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The data f rom c o n d i t i o n s  1 and 2 show t h a t  as t he  
d u r a t i o n  o f  t he  masking I S I  i s  i n c r e a s e d ,  t h e  masking 
e f f e c t  i s  a l s o  i n c r e as e d  ( f i g u r e  6 . 5 ) .  However ,  t he  l a c k  
o f  a hemi sphere X I S I  i n t e r a c t i o n  f o r  t hese  c o n d i t i o n s  
shows t h a t  t h i s  i n c r e a s e  i n  o v e r a l l  masking does not  
a f f e c t  t h e  h e m i s p h e r e s  d i f f e r e n t i a l l y  ( f i g u r e  6 . 9 ,  
c o n d i t i o n s  1 and 2 ) .  Th i s  would i mp l y  t h a t  t he  e f f e c t  o f  
masking I SI  d u r â t  i on i s  p e r i p h e r a l ,  s i nc e  o v e r a l l  t he  
p e r c e n t  c o r r e c t  f a l l s  w i t h  masking I SI  i n c r e a s e ,  w h i l e  t he  
per f ormance o f  t h e  hemi spheres  ( t h e  c e n t r a l  component )  
f a l l s  p r o p o r t i o n a l l y .  [The r a t i o  L hem. % c o r r e c t /  R hem. 
% c o r r e c t ,  f o r  c o n d i t i o n  1 = 1 . 1 2 ;  f o r  c o n d i t i o n  2 =
1 . 0 9 . ]  Yet  t he  f i n d i n g  o f  a hemi s phe r i c  d i f f e r e n c e  shows 
an u l t i m a t e  c e n t r a l  e f f e c t .
Given a degraded or  i n t e r r u p t e d  s t i m u l u s  f rom t he 
p e r i p h e r a l  s e n s o r y  s y s t e m ,  t h e  l e f t  h e m i s p h e r e  seems 
b e t t e r  ab l e  t o  o u t p u t  an a c c u r a t e  pe r cep t  o f  appar en t  
m o t i o n ;  but  t he  r i g h t  i s  no worse p r o p o r t i o n a l l y  when t he  
o v e r a l l  masking e f f e c t  i s  i n c r e a s e d .
Other  r e s e a r c h  i n d i c a t e s  t he  p e r i p h e r a l  n a t u r e  o f  a 
u n i f o r m  l i g h t  f i e l d  a c t i n g  as a m a s k i n g  s t i m u l u s .  
Br a d d i ck  (1973)  f a i l e d  t o  o b t a i n  d i c h o p t i c  mask ing f o r  a 
b r i g h t  I S I .  And in backward masking ex pe r i men t s  forms are 
not  masked by d i c h o p t i c a l 1 y p r esen t ed  homogeneous f l a s h e s  
o f  l i g h t  (Mowbray & D u r r ,  1964;  S c h i l l e r  & Wi ener ,  1963;  
Smi th & S c h i l l e r ,  1966) .
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The c u r r e n t  s t udy  does n o t ,  o f  c o u r s e ,  p r e c l u d e  an 
a d d i t i o n a l  e n t i r e l y  c e n t r a l  d i f f e r e n t i a t i o n  between t he
hemi spheres i n  t he d e t r i m e n t s  t o  mo t i on  p e r c e p t i o n  caused 
by a masking I S I .  A d i c h o p t i c  vs .  b i n o c u l a r  he mi s p h e r i c  
s t udy  cou l d  s epa r a t e  out  some o f  t he  p e r i p h e r a l  and 
c e n t r a l  aspec t s  o f  such mask i ng.  The work o f  Turvey 
(1973)  sugges t s  t h a t  an I S I  c o n t a i n i n g  a random dot  
p a t t e r n  o f  t he  same t e x t u r e  d e n s i t y  but  u n c o r r e l a t e d  w i t h  
t h e  s t i m u l u s  p a t t e r n s  ( i . e . ,  a f i e l d  whi ch r e q u i r e s  t he  
same t y p e  o f  p e r c e p t u a l  a n a l y s i s  as t he  s t i m u l i )  would 
produce d i c h o p t i c  mask i ng under  c o n d i t i o n s  i n  whi ch a 
b r i g h t  I S I  would n o t .
However ,  hav i ng  c o n f i r me d  t he  p r e d i c t i o n  o f  E x p e r i ­
ment  3 t h a t  t h e  l e f t  hemi sphere would out  score  t h e  r i g h t  
under  masking IS I c o n d i t i o n s ,  we w i l l  now proceed t o  s t udy  
some o t h e r  p o t e n t i a l  d i f f e r e n c e s  between t he  hemi spheres 
i n  t h e i r  r esponse t o  mo t i on  s t i m u l i .  In t he nex t  c h a p t e r ,  
we w i l l  examine f i g u r e s  whi ch appear  t o  move o u t s i d e  t he  
s t i m u l u s  p l ane .
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CHAPTER 7
Exper i ment  5. Appar en t  mo t i on  i n  t he  t h i r d  d i me n s i o n .
I n t r o d u c t  i on
E a r l y  i n  t h e  s t u d y  o f  a p p a r e n t  m o t i o n ,  i t  was
r e p o r t e d  t h a t  mo t i on  may be r e a d i l y  observed between
d i f f e r e n t  g e o m e t r i c  l i n e  d r a w i n g s .  The p e r c e p t  i s
t y p i c a l l y  t h a t  t he  f i r s t  shape,  e . g . ,  a squar e ,  undergoes
a d e f o r m a t i o n  d u r i n g  i t s  appa r en t  t r a j e c t o r y  t o  t ak e  up
bot h  t he  p o s i t i o n  and shape o f  t he  second f i g u r e ,  e . g . ,  a
c i r c l e .  The d e f o r m a t i o n  i s  p l a s t i c  and i n  t h e  p l ane o f
t he  f i g u r e s .  In t he  s p e c i a l  case where t he  shapes are
i d e n t i c a l  i n  c o n t o u r ,  b u t  d i f f e r  i n  o r i e n t a t i o n ,  an
a d d i t i o n a l  p e r c e p t  ( s e l d o m  s p o n t a n e o u s l y  r e p o r t e d  f o r
o t h e r  p a i r s  o f  f i g u r e s )  i s  f r e q u e n t l y  o b s e r v e d - -  t he  shape
appears  t o  r o t a t e  i n  dep t h  t o  t a ke  up i t s  second p o s i t i o n
( W e r t h e i m e r ,  1 9 1 2 ;  S t e i n i g ,  1929 ;  F e r n b e r g e r ,  193 4 ;
O r l a n s k y ,  1940) .  Th i s  e f f e c t  may be i l l u s t r a t e d  by t he
s i m p l e  c ase  o f  a V shaped f i g u r e  ( Ne u h a u s ,  1 9 3 0 ) ,
p r esen t ed  as s t i m u l u s  one ( S I )  i n  o r i e n t a t i o n  A ,  and as 32
i n  o r i e n t a t i o n  V, w i t h  t h e  end p o i n t s  o f  31 and 32
c o n t i g u o u s ,  t h u s :  A  31
V  32
W i t h  31 p r e s e n t e d  t e m p o r a l l y  p r i o r  t o  32 ,  and w i t h  
d u r a t i o n s  o f  31,  131,  and 32 such t h a t  appa r en t  mo t i on  i s  
obse r ved ,  t he  pe r c ep t  may be o f  t he  A  under go i ng  a p l a s t i c  
d e f o r m a t i o n  i n  t he  s t i m u l u s  p l ane t o  t ake  up t h e  32
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p o s i t i o n ;  0£  r o t a t i n g  i n  dep th  about  t he  common c o n t a c t  
p o i n t s  i n t o  p o s i t i o n  S2. G e n e r a l l y ,  as t he  t o t a l  d u r a t i o n  
SI + I S I  + 32 i s  i n c r e a s e d  f rom minimum v a l u e s ,  more
r o t a t i o n s  i n  dep th  are  r e p o r t e d .
Analogous p e r c e p t s  occu r  f o r  more complex f i g u r e s ,  
e . g . ,  r i g h t  ang led t r a p e z o i d s  ( K o l e r s  & Pomerantz ,  1971) .
I t  shou l d  be noted t h a t  b i n o c u l a r  s t r e o p s i s  i s  not  
necessar y  f o r  t hes e  dep t h  e f f e c t s - - K o l e r s  and Pomer an t z ' s  
s u b j e c t s  v iewed t h e i r  s t i m u l u s  d i s p l a y  w i t h  t he  r i g h t  eye 
o n l y .  Dur i ng  t h e  e x p e r i me n t  t o  be r e p o r t e d ,  s u b j e c t s  
v i ewed the s t i m u l i  b i n o c u l a r l y .
The c l i n i c a l  s t u d i e s  r ev i ewed  i n  Chapter  One i n d i c a t e  
t h a t  a l t h o u g h  d i s o r d e r s  o f  dept h  p e r c e p t i o n  are more 
f r e q u e n t l y  observed f o r  b i l a t e r a l  l e s i o n s ,  when damage i s  
u n i l a t e r a l ,  t h e  l e s i o n  s i t e  t ends  t o  be i n  t h e  r i g h t  
hemi sphere ( R i d d o c h ,  1917,  1935;  Homes, 1919;  B r a i n ,  1941;  
Pa t e r son  & Z a n g w i l l ,  1944;  Carmon & B e c h t o l d t ,  1969;  
Benton & Hecaen,  1970;  R o t h s t e i n  & Sacks,  1972;  Lehmann & 
W a l c h l i ,  1975;  Danta e t  a l . ,  1978;  Hamsher,  1978) .
I n t a c h i  s t o s c o p i  c s t u d i e s  w i t h  no r ma l  s u b j e c t s ,  
Du r n f o r d  and Kimura (1971)  observed a r i g h t  hemi sphere 
s u p e r i o r i t y  f o r  b i n o c u l a r  bu t  no t  monocu l a r  v i e w i n g s  o f  
rods i n  d e p t h .  They a l so  f ound t h e  r i g h t  hemi sphere t o  be 
more a c c u r a t e  f o r  dep th  j udgment s  i n  J u l e s z  s t e r e o g r a ms .  
However ,  R i cha r ds  (1970)  r e p o r t s  g r e a t e r  l e f t  hemi sphere 
accu r acy  f o r  t he  j udgment  o f  dept h  o f  b r i e f l y  p r esen t ed  
p o l a r i  zed 1 i n e s .
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Bo t h  t h e  c l i n i c a l  and e x p e r i m e n t a l  l i t e r a t u r e  
t h e r e f o r e  appear  i n c o n c l u s i v e  as t o  whi ch hemi sphere i s  
domi nant  f o r  t he  v a r i o u s  forms o f  depth p e r c e p t i o n .
Using t he  V shaped s t i m u l i  d e s c r i b e d  e a r l i e r ,  i t  i s  
p o s s i b l e ,  by m a n i p u l a t i n g  t he  s t i m u l u s  d u r a t i o n s  a n d / o r  
I S I ,  t o  p r o d u c e  t wo  d i f f e r e n t  p e r c e p t s  o f  m o t i o n :  
movement e i t h e r  i n  t he  p l ane o f  t he  s t i m u l i ,  o r  i n  t h r e e  
d i me ns i on a l  space.  " P l a n e "  r esponses p r edomi na t e  f o r  
s h o r t  31 + 131 + 32 d u r a t i o n s  and t he  f r e q u e n c y  o f  " space"  
responses  i n c r e a s e s  as t h e  t o t a l  p r e s e n t a t i o n  t i me  i s  
1e ng t hened .
T h i s  e x p e r i m e n t  c o n s i d e r s  w h e t h e r ,  as t o t a l  
p r e s e n t a t i o n  t i m e  i n c r e a s e s ,  t h e  l e f t  and r i g h t  
h e m i s p h e r e s  change  f r o m  " p l a n e "  r e s p o n s e s  t o  " s p a c e "  
r esponses  a t  d i f f e r e n t  p o i n t s  on t h e  31 + 131 + 32
con t i nuum.  Thus we may s t u d y  t he  d e c i s i o n  paramet ers  o f  
t he  two hemi spheres  w i t h  r e s p e c t  t o  t he  p e r c e p t i o n  o f  
mo t i on  i n d ep t h .
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A p p a r a t u s  and Procedure
The ex pe r i men t  was conduc t ed  i n  the same e x p e r i m e n t a l  
room as Exper i men t  2,  and u t i l i z e d  the same t h r e e  f i e l d  
t a c h i s t o s c o p e  ( w i t h  t h e  n e u t r a l  d e n s i t y  g e l a t i n  f i l t e r s  i n  
p l ac e  i n  t he  s t i m u l u s  f i e l d s ) ,  response s w i t c h ,  e l e c t r o n i c  
r esponse d i s p l a y ,  headphones and warning t o n e .  (See t h e  
Appar a t us  and Pr ocedure  s e c t i o n  o f  Exper i ment  2 f o r  a 
compl e t e  d e s c r i p t i o n  o f  t h e  e qu i p me n t . )
Fb,  t he  f i x a t i o n  f i e l d ,  c o n t a i n e d  t he  same f i x a t i o n  
c a r d  as p r e v i o u s l y ,  a c e n t r a l l y  pos i  t i o n e d  1 / 8  i n .  
d i a m e t e r  b l a c k  f i x a t i o n  spo t  on a wh i t e  backgr ound .
The s t im u li  were drawn on fo u r  6 in .  x 4 | in .  r i g id  white 
cardboard cards.
Ag a i n ,  when v i ewed I n  t h e  t a c h i  s t o s c o p e , 1 i n .  on a 
car d  = 3® v i s u a l  a n g l e .
The V shaped s t i m u l i  were made up f rom 1 i n  . l e n g t h s  
o f  1 /32 i n .  t h i c k  L e t t r e s e t  l i n e s .  The two t opmos t  p o i n t s  
on t he arms o f  Vs were on t he  same v e r t i c a l  l e v e l  as t he  
f i x a t i o n  s p o t ,  as were t h e  l o w e s t  p o i n t s  on t h e  arms o f  
A s .  The n e a r e s t  o f  t h e s e  two p o i n t s  on a s t i m u l u s  f i g u r e  
was 1 i n ,  3° v i s u a l  a ng l e  (VA) h o r i z o n t a l l y  f rom f i x a t i o n ,  
t he  f u r t h e s t  p o i n t  2 i n .  6° VA. The apex o f  a s t i m u l u s  
f i g u r e  was 1 / 2  i n .  v e r t i c a l l y  above ( o r  be l ow)  a p o i n t  a t  
a h o r i z o n t a l  d i s p l a c e m e n t  o f  1 - 1 / 2  i n . ,  4 - 1 / 2 °  VA, f rom 
f i x a t i o n .
The c a r d s  are shown s c h e m a t i c a l l y  i n  f i g u r e  7 . 1 .
1 98
Fb
F i x a t i o n  Card
FI
Card 1 Card 2
F2 \/
Card 3
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Fi gu r e  7.1
Expertment Five.  Diagram of  st imulus cards. The f i xa t i on  
card i s placed ln the background f i e l d  (Fb) of  the tachistoscope,  
cards 1 and 2 in tachistoscope f i e l d  1 (FI) and cards 3 and 4 in 
tachistoscope f i e l d  2 (F2). During a st imulus presentat ion a V 
appears to move up or down in the l e f t  or r i gh t  visual  f i e l d .
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The do t  e q u i v a l e n t  t o  t he  f i x a t i o n  spot  on t he
s t i m u l u s  cards  i n  t h e  f i g u r e  was not  p r esen t  on t he  a c t u a l  
c a r d s .  I t  i s  p r esen t ed  here as a r e f e r e n c e  p o i n t .  A copy 
o f  t h e  s t i m u l i  appears  i n  Appendi x  B.
C o n s i d e r i n g  c a r d  2 and c a r d  4 s w i t c h e d  on 
s i m u l t a n e o u s l y  so t h a t  t h e y  are super i mposed,  r e v e a l s  t h a t  
t h e  Vs i n  t he  r i g h t  v i s u a l  f i e l d  (RVF) w i l l  occupy t he  
same p o s i t i o n  t o  appear  as a s i n g l e  V, w h i l e  t h e  V i n  t h e  
LVF o f  card 2 and t he  A  i n  t he  LVF o f  card 4 w i l l  meet  t o  
f o rm a diamond w i t h  one i nch  s i d e s .
Now w i t h  t he  f i e l d s  programmed t o  s w i t c h  i n  t he
sequence Fb, F I ,  Fb,  F2 ( w i t h  car d  2 i n  FI and car d  4 i n  
F2) and t i med so as t o  produce apparen t  m o t i o n ,  t he  V i n  
t h e  RVF appears  s t a t i o n a r y ,  w h i l e  t he  V i n  t h e  LVF appears 
t o  move i n t o  a A  p o s i t i o n ,  i . e . ,  upwards mo t i on  occu r s  i n  
t h e  LVF. S i m i l a r l y  p a i r i n g  card  2 i n  FI w i t h  ca r d  3 i n  F2
produces upwards mo t i on  i n  t he  RVF, w h i l e  t he  LVF V
remains  s t a t i o n a r y .
So, w i t h  FI a lways p r esen t ed  t e m p o r a l l y  p r i o r  t o  F2, 
t h e  s t i m u l u s  ca r ds  may be p r esen t ed  t o  produce upwards £ r  
downwards mo t i on  i n  t he  l e f t  o r  r i g h t  v i s u a l  f i e l d .
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That  i s :
F i e l d  1 
Card
Present ed
1
1
2
2
F i e l d  2 Mot i on
Card D i r e c t i  on V i s u a l  F i e l d
Pr esented
3
4
3
4
down l e f t
down r i g h t
up r i g h t
up l e f t
Tab l e  7.1
Hemi sphere S t i m u l u s
r i g h t  
left 
1 e f t  
r i g h t
There i s  no i n f o r m a t i o n  a v a i l a b l e  t o  t he  s u b j e c t  f r om 
t h e  f i r s t  card p r esen t ed  as t o  t he  s i de  on whi ch mo t i on  
w i l l  o c c u r ,  a l s o  w i t h  a s t i m u l u s  shape p r esen t ed  i n  each 
v i s u a l  f i e l d ,  h i s  a t t e n t i o n  w i l l  not  t end t o  be d i s t r a c t e d  
t o  one s i d e .  Note a l s o  t h a t  on t he  f i r s t  card  p r esen t ed  
( ca r d  1 o r  card 2 ) ,  t he  s t i m u l u s  shape i n  t he  LVF occup i es  
t h e  same v e r t i c a l  d i s p l a c e m e n t  as t he  shape i n  t he  RVF, 
i . e . ,  t h e y  are bo t h  V £ £  A,  and both below 0£  above t he  
h o r i z o n t a l  l i n e  t h r o u g h  f i x a t i o n .  Th i s  dec reases  t h e
p o s s i b i l i t y  o f  t h e  s u b j e c t ' s  a t t e n t i o n  b e i n g  drawn 
d i a g o n a l l y  f rom f i x a t i o n ,  e i t h e r  t o  t h e  l e f t  o r  r i g h t .
Each s u b j e c t  v iewed equal  numbers o f  downward moving 
as upward moving s t i m u l i  i n  each v i s u a l  f i e l d  i n  o r d e r  t o  
c o n t r o l  f o r  any s p u r i o u s  e f f e c t s  whi ch may have r e s u l t e d  
f rom t he  p r e s e n t a t i o n  o f  an unbalanced sequence.
I t  i s  p o s s i b l e  f o r  t he  s u b j e c t  t o  work out  t h a t  when 
card  1 appears  f i r s t ,  mo t i on  w i l l  be downwards,  and when 
car d  2,  upwards.  However ,  as i n  t h i s  e xpe r i men t  s u b j e c t s  
(none o f  whom had p a r t i c i p a t e d  i n  p r e v i o u s  e x p e r i me n t s )
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were not  r e q u i r e d  t o  d e t e c t  t he  d i r e c t i o n  o f  m o t i o n ,  t he  
d e c i s i o n  be i ng  mo t i on  i n  t he  “ p l a n e ” or  i n  " s p a c e ” , i t  i s  
u n l i k e l y  t h a t  i t  would have o c cu r r ed  t o  anyone t o  n o t i c e  
t h i s .  Even i n  t h e  remote case o f  a s u b j e c t  becoming aware 
o f  t h i s  p r o p e r t y  o f  t he  s t i m u l i ,  e s p e c i a l l y  g i ven  t he  
s h o r t  p r e s e n t a t i o n  t i m e s  o f  S I ,  i t  wo u l d  n o t  have 
i n f l u e n c e d  the e x p e r i m e n t a l  r e s u l t s .
I t  i s  o n l y  when t h e  second card o f  a p a i r  i s  
p r ese n t e d  t h a t  i n f o r m a t i o n  f o r  mo t i on  becomes a v a i l a b l e  t o  
t h e  s u b j e c t ,  w i t h  t h e  p e r c e p t i o n  be i ng  o f  a V ( o r  A)  
shaped f i g u r e  moving t o  occupy i t s  second p o s i t i o n  i n  one 
v i s u a l  f i e l d ,  w h i l e  i n  t h e  o t h e r  VF t he  s t i m u l u s  shape 
remains  s t a t i o n a r y .  Mo t i on  i s  e i t h e r  upwards o r  downwards 
f o r  a p a r t i c u l a r  p r e s e n t a t i o n  and i s  symmet r i ca l  about  a 
h o r i z o n t a l  l i n e  t h r o u g h  f i x a t i o n .
In t h e  t a c h i s t o s c o p e , t h e  n ea r es t  p o i n t  o f  a s t i m u l u s  
shape i s  3° VA f rom f i x a t i o n ,  t he  f u r t h e s t  p o i n t  6° VA, 
w h i l e  t h e  apex o f  t h e  V moves t h r o u g h  a p o i n t  4 - 1 / 2 ^  VA 
h o r i z o n t a l l y  f r om f i x a t i o n .  T h e r e f o r e  w i t h  t h e  s u b j e c t  
f o v e a l l y  f i x a t i n g  t h e  c e n t r a l  spot  o f  t h e  f i x a t i o n  c a r d ,  
t he  moving s t i m u l i  are l a t e r a l i z e d  t o  e i t h e r  t he  l e f t  ££  
r i g h t  c e r e b r a l  hemi spher e .
I t  was n e c e s s a r y  f o r  t h e  s t a t i o n a r y  Vs i n  
s e q u e n t i a l l y  p r esen t ed  ca r ds  t o  o v e r l a p  e x a c t l y  and f o r  
t h e  end p o i n t s  o f  t h e  arms o f  moving Vs t o  be c o n t i g u o u s ,  
t o  e l i m i n a t e  t he  p o s s i b i l i t y  o f  mo t i on  i n  t he  f o r me r  case 
and t o  produce mo t i on  about  a common a x i s  i n  t he  l a t t e r .
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The ca r ds  were t h e r e f o r e  made t o  f i t  t i g h t l y  i n t o  t he  
c a r d h o l d e r s  o f  t he  t a c h i s t o s c o p e  t o  avo i d  m i s a l i g n m e n t s  as 
t h e  c a r d h o l d e r s  wer e  moved be t ween  p r e s e n t a t i o n s  t o  
p o s i t i o n  a d i f f e r e n t  card i n  t he  s t i m u l u s  f i e l d .  P r i o r  t o  
r u n n i n g  each s u b j e c t ,  t h e  s t i m u l i  on p a i r s  o f  ca r ds  were 
l i n e d  up v i s u a l l y  by t h e  e x p e r i m e n t e r ,  v i e w i n g  t h e  
super imposed or  c o n t i g u o u s  s t i m u l i  w i t h  FI and F2 sw i t ch ed  
on s i m u l t a n e o u s l y  and c o n t i n u o u s l y .  These a l i g n me n t s  were 
t hen f i n a l i z e d  by t he  e x p e r i m e n t e r  o b s e r v i n g  t he  s t i m u l i  
under  t h e  more s e n s i t i v e  c r i t e r i o n  o f  opt imum appa r e n t  
mot i  on.
As i n  p r e v i o u s  e x p e r i m e n t s ,  t o  c o n t r o l  f o r  any b i a s es  
e i t h e r  i n  t h e  s t i m u l u s  ca r ds  o r  i n  t h e  t a c h i  s t oscope 
f i e l d s ,  f o r  p a r t  2 o f  t h e  e x p e r i m e n t ,  t h e  ca r ds  were 
r o t a t e d  t h r o u g h  180° ( t u r n e d  ups i de  down) and r e p l a c e d  i n  
t he  same c a r d h o l d e r s .
Th i s  r e s u l t s  i n :
F i e l d  1 
Card
F i e l d  2 
Card
Presen t ed  Pr esent ed
Mot i on  S t i m u l a t e d
Pi  r e c t i  mi YTsual  F i e l d  Hemi sphere
up
up
down 
down 
Tab l e  7.2
r i g h t  
1 e f t  
1 e f t  
r i g h t
l e f t  
r i g h t  
r i g h t  
1 e f t
Compar ing Table  7.1 and 7.2 shows t h a t  t h e  p a i r s  o f  
c a r ds  now produce t he  o p p o s i t e  d i r e c t i o n  o f  mo t i on  i n  t he 
" o p p o s i t e "  v i s u a l  f i e l d .
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As i n  p r e v i o u s  e x p e r i m e n t s ,  h a l f  o f  t h e  s u b j e c t s  
(matched f o r  sex and r e s po n d i ng  hand used f i r s t )  v i ewed t he  
car ds  o r i e n t a t e d  as i n  Tab l e  7 . 1 ,  t he  o t h e r  h a l f .  Tab l e  
7 . 2 .
The .75 sec d u r a t i o n ,  1 kh t o n e ,  p r es en t ed  t h r o u g h  
s t e r e o  headphones w i t h  equal  i n t e n s i t y  t o  each ea r  1 sec 
p r i o r  t o  a s t i m u l u s  p r e s e n t a t i o n ,  a l e r t e d  s u b j e c t s  t h a t  a 
t r i a l  was due and t h e y  shou l d  f i x a t e  t he  s p o t .
D u r i n g  t h e  e x p e r i m e n t ,  Fb,  t h e  f i x a t i o n  f i e l d ,  
remained on excep t  w h i l e  FI and F2 were be i ng  p r e s e n t e d .  
The f o l l o w i n g  f i e l d  s e q u e n c e ,  programmed on t h e  
t a c h i s t o s c o p e  t i m i n g  u n i t ,  produced appar en t  mo t i on  o f  t he  
r e q u i r e d  p e r c e p t u a l  p r o p e r t i e s .
(The r a t i o n a l e  f o r  choos i ng  t hese p a r t i c u l a r  s t i m u l u s  
d u r a t i o n s  i s  d i s c u s s e d  i n  t h e  nex t  s e c t i o n  - P i l o t  S t ud i es  
and S e l e c t i o n  o f  S t i mu l u s  Pa r ame t e r s . )
One second a f t e r  t he  war n i ng  t o n e ,  w i t h  t h e  s u b j e c t  
f i x a t i n g  t h e  c e n t r a l  s p o t  on Fb,  FI i s  s w i t c h e d  on 
p r e s e n t i n g  t h e  s t i m u l u s  card  i n  FI f o r  30 ms ( s t i m u l u s  one,  
31) w h i l e  Fb i s  cont emporaneous !  y sw i t c hed  o f f ;  FI i s  
s w i t ched  o f f  and Fb i s  s w i t ched  on f o r  t he  ISI  ( t h e  
i ndependen t  v a r i a b l e ,  t a k i n g  f o u r  va l ues  per  s u b j e c t ) ;  Fb 
i s  s w i t ched  o f f ,  and F2 on p r e s e n t i n g  t h e  second s t i m u l u s  
car d  o f  t he  p a i r  f o r  30 ms ( s t i m u l u s  t wo ,  S2) ;  F2 i s  t hen 
sw i t c he d  o f f ,  Fb on and r emai ns  on.  The segment  o f  t h e  
s t i m u l u s  p r e s e n t a t i o n  whi ch c o n t a i n s  t he  i n f o r m a t i o n  on t he
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t y p e  o f  m o t i o n  i s  ag a i n  w e l l  w i t h i n  t he l a t e n c y  o f  eye 
movement s .
An e x p e r i m e n t a l  p r e s e n t a t i o n  i s  r e p r e s e n t e d  i n  f i g u r e  
7 .2  ( n o t  drawn t o  s c a l e ) .
The I n d e p end e n t  v a r i a b l e  was I S I .  Each s u b j e c t  v i ewed 
s t i m u l u s  p r e s e n t a t i o n s  a t  f o u r  d i f f e r e n t  I S I s  ( d e s i g n a t e d  
a ,  b,  c and d s i n c e  t h e i r  a c t u a l  va l u e s  were s e t  f o r  each 
s u b j e c t  i n  p re  e x p e r i m e n t a l  t r i a l s  and depended on t h e  
t h r e s h o l d  where t h e  s u b j e c t  t ended t o  change f r om " p l a n e "  
t o  " spac e "  r e s p o n s e s ) .  The s u b j e c t ' s  f o u r  I S I s  i n c r e a s e d  
by 10 ms s t e p s ,  w i t h  a t h e  s h o r t e s t ,  b = a + 10 ms, c = a + 
20 ms,  and d = a + 30 ms. The dependent  v a r i a b l e  was t h e  
number o f  space o r  p l ane  r es po n ses .
To e l i m i n a t e  o v e r t  v e r b a l  r e s p o n s e s ,  t h e  s e l f  
c e n t e r i n g  two way s w i t c h  was aga i n  used by t h e  s u b j e c t  t o  
communi cate h i s  d e c i s i o n s  t o  t h e  e x p e r i m e n t e r .  H a l f  t h e  
s u b j e c t s  we r e  r e q u e s t e d  t o  move t h e  s w i t c h  up I f  t h e y  
p e r c e i v e d  t h e  V as moving i n  space and down i f  i t  appeared 
t o  move i n  t h e  p l a n e ,  i r r e s p e c t i v e  o f  t h e  s i d e  on wh i ch  
mo t i on  o c c u r r e d ,  o r  t h e  d i r e c t i o n  o f  m o t i o n .  The o t h e r
h a l f  o f  t h e  s u b j e c t s  (matched f o r  sex and r e s p o n d i n g  hand
used f i r s t )  nioved t h e  s w i t c h  down i f  t h e y  p e r c e i v e d  t h e
shape as mov i ng  i n  space and up f o r  m o t i o n i i n  t h e  p l a n e .
S u b j e c t s  were r e q u e s t e d  t o  r espond space mi  p l ane  t o  
each s t i m u l u s  p r e s e n t a t i o n .  i
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Time ms
On p
Fb O f f
FI On'
O f f  -
F2 On
O f f  -
ne On
O f f
750 1 000 30 I S I I  30i _ r
J L
F i gu r e  7.2
Experiment Five. The temporal sequence o f events in  an 
experimental presentation showing the o n /o ff  durations o f  the 
background f ie ld  (Fb) and the stimulus f ie ld s  (FI and F2).
•'> rt 0^6
The movement o f  t he  s w i t c h ,  and hence t he  s u b j e c t ' s  
r e sponse ,  was aga i n  communicated e l e c t r o n i c a l l y  t o  t he  
e x p e r i m e n t e r .
A l l  s t i m u l u s  v i e w i n g s  were b i n o c u l a r .
In t h e  p r e v i o u s  e x p e r i m e n t s ^  a known ( t o  t h e  
e x p e r i m e n t e r )  d i r e c t i o n  o f  m o t i o n  was p r e s e n t e d  and 
s u b j e c t s  were asked t o  r e p o r t  t h i s  d i r e c t i o n .  I t  was 
t h e r e f o r e  p o s s i b l e  t o  d e t e r m i n e  whet her  a response was 
c o r r e c t  o r  wrong.  In t h i s  e x p e r i m e n t ,  however ,  t h e  r e p o r t
i s  based on t he  p e r c e p t u a l  judgm ent o f  mo t i on  i n  t he  p l ane
o f  t h e  s t i m u l i  o r  r o t a t i o n  i n  t h e  t h i r d  d i m e n s i o n .  
Consequen t l y  a va l ue  o f  " c o r r e c t "  or  "wrong"  cannot  be 
a s c r i b e d  t o  r esponses  i n  t h i s  e x p e r i m e n t .
P i l o t  S t u d i e s
I t  was p lanned t o  p r e s e n t  s u b j e c t s  w i t h  a range o f  
s t i m u l u s  c o n d i t i o n s  whi ch would r e s u l t  i n  a s h i f t  o f  
r e p o r t e d  p e r c e p t  f r o m  " p l a n e "  t o  " s p a c e , "  and t h u s  
d e t e r m i n e  whet her  t he  c e r e b r a l  hemi spheres d i f f e r e d  i n  t he  
p o i n t  on t h e  s t i m u l u s  con t i nuum a t  whi ch t h i s  change i n  
p e r c e p t  o c c u r r e d .
The l i t e r a t u r e  i n d i c a t e d  t h a t  t he  main paramet ers  
i n v o l v e d  i n  d e t e r m i n i n g  whe t her  a s u b j e c t  r e p o r t e d  see i ng 
mo t i on  i n  t he  p l ane  o f  t he  s t i m u l i  o r  i n  t he  t h i r d
d i mens i on  were t h e  d u r a t i o n s  o f  t h e  s t i m u l i  and I S I .
P r i o r  t o  t he  e x p e r i m e n t ,  t h e r e f o r e ,  p i l o t  s t u d i e s  were 
conduc ted t o  c o n f i r m  t hese  f i n d i n g s ,  and choose s u i t a b l e  
d u r a t i o n s  f o r  t h e  e x p e r i m e n t a l  v a r i a b l e s ,  g i v e n  t h e
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c o n s t r a i n t  t h a t  t he  segment  o f  t h e  s t i m u l u s  p r e s e n t a t i o n  
whi ch c o n t a i n s  t he  i n f o r m a t i o n  on t h e  t y p e  o f  mo t i on  shoul d  
be w i t h i n  t he  l a t e n c y  o f  eye movements {a round 150 ms) .
These p i l o t  s t u d i e s  were conducted l a r g e l y  by t h e  
e x p e r i m e n t e r  who t r i g g e r e d  t he  t a c h i s t o s c o p e  and viewed t he  
s t i m u l i .  On t h e  b a s i s  o f  t he s e  o b s e r v a t i o n s ,  a se t  o f
p a r a m e t e r s  wer e  s e l e c t e d  and t e s t e d  f o r  t h e i r  
a p p r o p r i a t e n e s s  on a number o f  a s s i s t a n t s .
C l e a r l y  moving h i gh  c o n t r a s t  s t i m u l i  c o u l d  be o b t a i n e d  
by s e t t i n g  t h e  % I n t e n s i t y  s c a l e  o f  Fb a t  mi n .  and FI = F2 
( w i t h  t he  n e u t r a l  d e n s i t y  g e l a t i n  f i l t e r s  i n  p l a ce )  a t  max.
I t  was f o u n d ,  c o n f i r m i n g  e a r l i e r  wor ker s  and Ko l e r s  
and Pomerantz (1971)  t h a t  under  s t i m u l u s  c o n d i t i o n s  i n
w h i c h  a p p a r e n t  m o t i o n  i s  o b s e r v e d ,  i . e . ,  e x c l u d i n g  
d u r a t i o n s  whi ch r e s u l t  i n  t he  p e r c e p t i o n  o f  s i m u l t a n e i t y  o r  
s e q u e n t i a l i t y ,  f o r  s h o r t e r  t o t a l  p r e s e n t a t i o n  t i m e s ,  i . e . ,  
SI + I SI  + 82,  t he  p e r c e p t i o n  t ends  t o  be o f  mo t i on  i n  t he  
p l a n e  o f  t h e  s t i m u l i ,  w h i l e  i n c r e a s i n g  t h i s  t o t a l  
p r e s e n t a t i o n  t i me  i n c r e a s e s  t he  p r o b a b i l i t y  o f  p e r c e i v i n g
r o t a t i o n  i n  t h e  t h i r d  d i m e n s i o n .
Th i s  e f f e c t  he l d  f o r  i n c r e a s e s  i n  the d u r a t i o n  o f  t he  
s t i m u l i ;  ojr i n c r e a s e s  i n  t he  I S I ;  £ r  i n c r e a s e s  i n  t he  
d u r a t i o n s  o f  t he  s t i m u l i  and t he  I S I ,  i . e . ,  f o r  any
i n c r e a s e s  whi ch r e s u l t  i n  an i n c r e a s e  i n  t h e  o v e r a l l  va l u e  
o f  t h e  sum SI + I S I  + S2. Note t h a t  here t hese  e f f e c t s  
were examined w i t h  SI a lways equal  t o  S2, and when t he  
d u r a t i o n  o f  SI was i n c r e a s e d ,  S2 was i nc r eas e d  by t he  same
amount .  T h e r e f o r e ,  we have no i n f o r m a t i o n  on t he  e f f e c t  o f  
i n c r e a s i n g  SI a l one  ( o r  S2 a l one )  w h i l e  l e a v i n g  t h e  o t h e r  
two paramet ers  c o n s t a n t ,  t hough we expec t  t h a t ,  w i t h i n  
l i m i t s ,  t h e  SI + I SI  + S2 r u l e  would a l s o  ho l d  f o r  
i ndependen t  i n c r e a s e s  o f  SI o r  S2.
In t h i s  e x p e r i m e n t ,  i t  was a l so  necessar y  t o  p r esen t  
l a r g e  numbers o f  s t i m u l u s  t r i a l s  t o  o b t a i n  s t a t i s t i c a l l y  
a n a l y z a b l e  d a t a .  T h e r e f o r e ,  m i n i m i z i n g  t h e  l a g  between 
s u c c e s s i v e  t r i a l s  i s  i m p o r t a n t  i n  p r e v e n t i n g  f a t i g u e ,  
boredom or  wander i ng  a t t e n t i o n  i n s u b j e c t s .  Si nce t he  I SI  
cou l d  be changed us i ng  one d i a l ,  i t  was proposed t o  use ISI  
as t h e  i ndependen t  v a r i a b l e  r a t h e r  t han t he  d u r a t i o n s  o f  SI 
and S2.
Exper i ment s  3 and 4 had shown t h a t  w i t h  a p p r o p r i a t e  
breaks  s u b j e c t s  were ab l e  t o  cope w i t h  160 p r e s e n t a t i o n s .  
T h e r e f o r e ,  i t  was d e c i d e d  t o  use t h e  same g e n e r a l  
e x p e r i me n t a l  f o r ma t  and s t udy  f o u r  IS I s ,  d e s i g n a t ed  a,  b ,  c 
and d,  wh i c h ,  t o  r educe i n t e r  t r i a l  d i a l  c h a ng i ng ,  shou l d  
i n c r e a s e  i n  s t eps  o f  1 ms mi  10 ms.
The p i l o t  s t u d i e s  r e v e a l e d  t h a t  w i t h  t h e  s t i m u l u s  
f i e l d  d u r a t i o n s  se t  a t  30 ms, t h e  pe r cep t  o f  mo t i on  would 
change f rom p r e d o m i n a n t l y  p l ane  responses t o  p r e d o m i n a n t l y  
space responses  as t h e  I S I  was i nc r eased  by 30 ms, i . e . ,  
f o r  t he  min,  I S I ,  a,  t h e  p e r c e p t  would be m a i n l y  o f  p l a s t i c  
d e f o r m a t i o n s  o f  t h e  V i n  t h e  p l a n e ,  w h i l e  f o r  I S I ,  d , = a + 
30 ms, t he  p e r c e p t s  o f  mo t i on  were m a i n l y  r o t a t i o n s  i n
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de p t h .  For  I S I  b = a + 10 ms, and ISI  c = a + 20 ms, t he  
p r o p o r t i o n  o f  " space"  responses  i nc r eased  a p p r o p r i a t e l y .
The va l ues  o f  a,  b , c and d were set  a t  whole t ens  o f
ms, e . g . ,  10,  20,  30 and 40 ms;  o r  30,  40,  50 and 60 ms,
e t c . ,  and were i n d i v i d u a l l y  se t  f o r  each s u b j e c t  t o  span 
t h e  range o f  IS Is where t h e  change i n pe r cep t  f rom plane t o  
space o c c u r r e d .  The maximum 'd*  I S I  se t  by any s u b j e c t  was 
90 ms .
Wi t h  t he  c o n t r a s t  se t  a t  t h a t  f o r  t he  e x p e r i m e n t ,  and 
SI = S2 = 30 ms, t h e  e x p e r i m e n t e r  viewed t he  s t i m u l i  a t  a 
range o f  IS Is t o  examine t he  r e s u l t a n t  p e r c e p t s .  The 
f o l l o w i n g  d e s c r i b e s  t hes e  p e r c e p t s ,  w i t h  a d d i t i o n a l  notes  
where t he r e p o r t s  o f  a s u b j e c t  o r  o b s e r v e r  d i f f e r e d  f rom 
t h a t  o f  t h e  e x p e r i m e n t e r .
Under a l l  c o n d i t i o n s ,  t he  pe r cep t  o f  mo t i on  ( i . e . ,  
space o r  p l ane )  was t he  same, i r r e s p e c t i v e  o f  whet her  t he  V 
moved f rom V t o  A ,  o r  v i c e  v e r s a ,  excep t  o f  course  f o r  t he  
d i f f e r e n c e  i n  d i r e c t i o n .
ISI  ' l o n g '  = 100 ms. A s i n g l e  V appears  t o  move f rom
i t s  f i r s t  p o s i t i o n  t o  an e q u a l l y  dark  and d i s t i n c t  A  i n  i t s
f i n a l  p o s i t i o n  by r o t a t i n g  i n  space about  an a x i s  formed by 
t h e  p o i n t s  o f  c o n t a c t  o f  t h e  two Vs p r esen t ed  as s t i m u l i .  
The a x i s  o f  r o t a t i o n  remained i n  t he  s t i m u l u s  p l ane .  To 
t h e  e x p e r i m e n t e r ,  t h e  s p a t i a l  r o t a t i o n  a lways appeared i n  
t he  t h i r d  d i mens i on  w i t h  t he  apex o f  t he  V coming out  o f  
t he  s t i m u l u s  p l ane  t owar ds  him.  Some s u b j e c t s ,  however .
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r e p o r t e d  t h a t  t he  V r o t a t e d  away f rom them t h r ou g h  space 
behi  nd t h e  p l a n e .
The super imposed Vs i n  t he  o t h e r  v i s u a l  f i e l d  appear  
as a s i n g l e  s t a t i o n a r y  V on a t w i c e  f l i c k e r i n g  f i e l d .
The p e r c e p t  o f  r o t a t i o n  i n  space h e l d  f o r  t h e  
e x p e r i m e n t e r  f o r  IS I s down t o  around 30 ms.
ISI  "medium" = 20 t o  25 ms. A V appears  t o  f l i c k  v e r y  
q u i c k l y  from  i t s  f i r s t  t o  second p o s i t i o n .  There i s  a 
d i s t i n c t  p e r c e p t i o n  o f  mo t i on  betwen the two p o s i t i o n s ,  but  
no i mp r e s s i on  o f  r o t a t i o n  i n  space.  The V seems t o  move t o  
occupy i t s  second p o s i t i o n  by t r a v e r s i n g  some path i n  t he  
pi  ane. Somet imes t h e r e  i s  an i mp r es s i o n  o f  "phi ""  o r  pure 
o b j e c t l e s s  m o t i o n  b e t ween  t h e  p o s i t i o n s ,  b u t  more 
f r e q u e n t l y  i t  seems as i f  t h e  V f o l d s ,  f i x e d  a t  i t s  two 
s t a t i o n a r y  end p o i n t s ,  and h i nges  a t  i t s  apex,  t o  occupy 
i t s  second p o s i t i o n .  F i g u r e  7 .3  a t t e mp t s  t o  i l l u s t r a t e  
t h i s ,  t he  dashed l i n e s  r e p r e s e n t i n g  a sample o f  t he  v a r i o u s  
p o s i t i o n s  a p p a r e n t l y  occup i ed  by t he  V d u r i n g  i t s  mo t i on  
f rom i t s  f i r s t  t o  second p o s i t i o n  ( a l l  w i t h i n  t he  s t i m u l u s  
pi  a n e ) .
The super imposed Vs i n  t he  o t h e r  v i s u a l  f i e l d  appear  
t o  be a s t a t i o n a r y  V f l a s h e d  on once.
I SI  " s h o r t "  = 1 ms. Some s u b j e c t s  p e r c e i v e d  mo t i on  
f o r  IS Is down t o  1 ms, w i t h  a few r e p o r t i n g  r o t a t i o n s  i n  
space at  t h i s  b r i e f  v a l u e .  However ,  t o  o t h e r s  t he  pe r cep t  
a t  ISI  = 1 ms was o f  a diamond f l a s h e d  on ( i . e . ,  c l a s s i c a l  
s i m u l t a n e i t y )  w i t h  t he  V p r esen t ed  i n  t he  second p o s i t i o n .
i . e . ,  52,  appear i ng  d a r k e r .  For  some o b s e r v e r s  t h e r e  was a 
s e n s a t i o n  o f  mo t i on  ( p h i  ?) f rom t he  l i g h t e r  t o  t h e  d a r k e r  
h a l f  o f  t h e  d i a m o n d .  To t h e  e x p e r i m e n t e r ,  d i r e c t  
o b s e r v a t i o n  o f  t h e  s t i m u l i  gave r i s e  t o  t he  p e r c e p t i o n  o f  
mo t i on  i n  t he p l a n e ,  whereas w i t h  f i x a t i o n  on t he  s p o t , t he  
s t i m u l i  appeared t o  be a diamond as d e s c r i b e d .
The super imposed Vs i n  t he  o t h e r  v i s u a l  f i e l d  appeared 
as a s i n g l e  V f l a s h e d  on once.
As t he  I SI  was i n c r e as e d  f rom 1 ms,  t h e r e  was a 
g r adua l  change i n  t h e  p e r c e p t  o f  t h e  "mov i ng"  s t i m u l u s  
t owards  t h a t  d e s c r i b e d  f o r  20-25 ms, w i t h  t h e  p r o b a b i 1 i t y  
o f  see i ng  c l e a r  mo t i on  i n  t h e  p l ane i n c r e a s i n g ,  i . e . ,  f o r  
t he  same I S I  between 1 and 20 ms, one mi gh t  on some 
o b s e r v a t i o n s  p e r c e i v e  a diamond w i t h  no a s s o c i a t e d  mo t i on  
and on o t h e r s  p e r c e i v e  a V h i n g i n g  i n  t h e  p l a n e .  
S i m i l a r l y ,  as t he  IS I was i nc r eas ed  above 30 ms, t he  
p r o b a b i l i t y  o f  p l a n e  p e r c e p t s  d i m i n i s h e d  w h i l e  t h e  
p r o b a b i l i t y  o f  space responses  i n c r e a s e d .
The c l a s s i c a l  a p p a r e n t  m o t i o n  c o n t i n u u m  o f  
s i m u l t a n e i t y ,  m o t i o n ,  and s e q u e n t i a l i t y  as I S I  i s  
i n c r e a s e d ,  may t h e r e f o r e  be observed w i t h  t hese  s t i m u l i ,  
w i t h  t h e  d i f f e r e n c e  t h a t  d u r i n g  t h e  m o t i o n  s e g me n t ,  
r o t a t i o n  i n  dep t h  i s  p e r c e i v e d  f o r  l o n g e r  I S I s .
Observers  d i f f e r  i n  t h e  a c t u a l  va l u e  o f  I S I  a t  whi ch 
t h i s  s w i t c h  f rom " p l a n e "  t o  " space"  p e r c e p t s  o c c u r s .  Thus,  
d u r i n g  t h e  expe r i me n t  p r o p e r ,  i t  was necessar y  t o  d e t e r m i n e  
t h i s  t h r e s h o l d  f o r  each s u b j e c t  i n  pre t r i a l s .
212
Figure 7.3
Experiment Five. Schematic diagram o f the impression o f 
"plane" motion. The V appears to fo ld  in to  i t s  second 
pos it ion  occuoying the dashed oositions w ith in  the stimulus 
plane.
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F i e l d  Checks
To e n s u r e  t h a t  s t i m u l i  w i t h  e q u a l  p e r c e p t u a l  
p r o p e r t i e s  were b e i n g  p r esen t ed  t o  each h emi sphe r e ,  v i s u a l  
f i e l d  c h e c k s  we r e  c o n d u c t e d  p r i o r  t o  r u n n i n g  t h e  
e x p e r i m e n t .
S t i m u l i  were p r es en t ed  i n an o r d e r  drawn f rom t he  
sheet s  used i n  t h e  e x p e r i me n t  p r o p e r ,  w i t h  t h e  a s s i s t a n t  
i n s t r u c t e d  t o  b i n o c u l a r l y  f o v e a l l y  f i x a t e  t he  a p p r o p r i a t e  
v i s u a l  f i e l d  on each t r i a l .  Hence,  as i n  p r e v i o u s  v i s u a l  
f i e l d  checks ,  hemi sphe r e  e f f e c t s  are  elim inated and t he  
f i e l d s  are d i r e c t l y  compared.
S t i m u l i  were v i ewed at  f o u r  I S I s  whi ch spanned each 
a s s i s t a n t ' s  i n d i v i d u a l  t h r e s h o l d  o f  change f rom " p l a n e "  t o  
"space"  r esponse .
T h e r e  was no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
between t h e  v i s u a l  f i e l d s  i n  t he  r a t i o  o f  space:  p l ane
r esponses ,  e i t h e r  o v e r a l l  ( w i t h  a,  b,  c ,  d r e s u l t s  p o o l e d ) ,  
o r  a t  any p a r t i c u l a r  I S I  ( a ,  b,  c ,  o r  d ) .
T h e r e f o r e ,  i t  may be accept ed t h a t  any d i f f e r e n c e s  
between t h e  hemi spher es  i n  t h e  e x p e r i m e n t a l  p r o p o r t i o n  o f  
space:  p l ane  r e s p o n s e s ,  a r i s e s  as a r e s u l t  o f  h e m i s p h e r i c
d i f f e r e n c e s  and i s  no t  an a r t e f a c t  o f  t he  s t i m u l u s  a r r a y .
S t i m u l u s  P r e s e n t a t i o n s  and Response Sheet s
Wi th f o u r  I S I s ,  two d i r e c t i o n s  o f  m o t i o n ,  and two 
v i s u a l  f i e l d s ,  t h e  s m a l l e s t  se t  o f  s t i m u l u s  p r e s e n t a t i o n s  
whi ch w i l l  c o n t a i n  one o f  each s t i m u l u s  c o n f i g u r a t i o n  i s  16 
( 4 x 2 x 2 ) .  Th i s  s i t u a t i o n  i s  i d e n t i c a l  t o  t h a t  o f  Ex p e r i men t
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3,  and t he  same c o n s t r a i n t s  and r e q u i r e me n t s  whi ch a p p l i e d  
i n  t h a t  e xpe r i men t  are aga i n  r e l e v a n t .
Co n s e q u en t l y ,  here we o n l y  o u t l i n e  p r ocedur es  t h a t  are  
d i s c u s s e d  i n  d e t a i l  i n  t h e  c o r r e s p o n d i n g  s e c t i o n  o f  
Exper i men t  3.
S u b j e c t s  r e s p o n d e d  t o  160 b a l a n c e d  s t i m u l u s  
p r e s e n t a t i o n s ,  80 t o  each c e r e b r a l  hemi sphere .
The response r e c o r d i n g  sheet s  l i s t i n g  t he  o r d e r  o f  t he  
s t i m u l u s  p r e s e n t a t i o n s  p r e v i o u s l y  used i n  Exper i men t s  3 and
4,  were adapted f o r  t he  r e c o r d i n g  o f  space o r  p l ane 
r es po n ses ,  o t h e r w i s e  t h e y  were i d e n t i c a l .  Again h a l f  t h e  
s u b j e c t s ,  c o n t r o l l e d  f o r  sex and hand used t o  respond 
f i r s t ,  r e c e i v e d  p r e s e n t a t i o n s  f rom sheets w i t h  an i n v e r s e  
o r d e r  o f  s t i m u l u s  p r e s e n t a t i o n s .
H a l f  o f  t he  16 s u b j e c t s ,  c o n t r o l l e d  f o r  sex and 
response sheet  began r e s pon d i n g  w i t h  t h e i r  l e f t  hand,  t he  
o t h e r  8 began us i ng  t h e i r  r i g h t  hand.  E i g h t y  ba l anced 
t r i a l s  were responded t o  w i t h  each hand,  w i t h  hand changes 
and r e s t  p e r i o d s  a f t e r  16,  32,  64,  96 and 128 r esponses .  
In t h e  r e s u l t s  s e c t i o n ,  p r e s e n t a t i o n s  1-32 are  d e s i g n a t ed  
t r i a l  o n e ;  p r e s e n t a t i o n s  3 3 - 9 6 ,  t r i a l  t w o ;  and 
p r e s e n t a t i o n s  97 - 160 ,  t r i a l  3.
D u r i n g  t h e  r u n n i n g  o f  t h e  e x p e r i m e n t ,  t h e  d a t a  
r eco r ded  were:  t h e  f o u r  I S I s  se t  f o r  each s u b j e c t ;  t he
r es pond i ng  hand;  t he  s t i m u l u s  c o n t r a s t  ( c o n s t a n t ) ;  and t he 
r e s p o n s e  ( w h e t h e r  space  o r  p l a n e )  t o  each s t i m u l u s  
p r e s e n t a t i o n .
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Su b j e c t s
The 16 s u b j e c t s  were 8 a d u l t  males (mean age 16.5 y r s ,  
max 17 y r s ,  min 16 y r s ) ;  and 8 a d u l t  f emales (mean age 16.4 
y r s ,  max 17 y r s ,  min 16 y r s ) .  A l l  were r i g h t  handed;  see 
r e s u l t s  s e c t i o n ,  and a l l  had normal  o r  c o r r e c t e d  v i s i o n .
A l l  were p u p i l s  a t  Madras Co l l ege  S t .  Andrews,  and had 
v o l u n t e e r e d  t o  p a r t i c i p a t e  i n  an expe r i men t  i n  v i s u a l  
p e r c e p t i o n .
Procedure  w i t h  Sub j e c t s
S u b j e c t s  were i n t r o d u c e d  to t he  e xp e r i me n t a l  s i t u a t i o n ,  
i n f o r med  about  a p pa r e n t  m o t i o n ,  and were a p p r a i s e d  o f  t he  
e x p e r i me n t a l  t a s k  i n  a manner s i m i l a r  t o  t h a t  r e p o r t e d  f u l l y  
i n  t he  c o r r e s p o n d i n g  s e c t i o n  o f  Exper i ment  2.  T h e r e f o r e ,  
o n l y  aspec t s  o f  t he  p r ocedur e  whi ch d i f f e r  are  d e t a i l e d  here
B i n o c u l a r  v i s i o n  was aga i n  used.
The s u b j e c t  f i r s t  v i ewed t he  s t i m u l u s  cards  i n  t he 
t a c h i s t o s c o p e  w i t h  t he  f i e l d s  sw i t ched  on c o n t i n u o u s l y ,  
w h i l e  i t  was e x p l a i n e d  t h a t  d u r i n g  t he  e x p e r i m e n t ,  t he 
u p r i g h t  and i n v e r t e d  Vs would be p r esen t ed  so t h a t  t hey  
appeared t o  move.
The s u b j e c t  was t o l d  t h a t  some o bs e r v e r s  r e p o r t e d  
see i ng two t ypes  o f  m o t i o n ,  w i t h  t he pe r c ep t  dependi ng on 
the s t i m u l u s  c o n d i t i o n s .  The V somet imes appeared to 
r o t a t e ,  w i t h  i t s  apex i n  space o u t s i d e  t he  s t i m u l u s  p l a n e ,  
i n t o  i t s  second p o s i t i o n ;  and on o t h e r  o c c a s i o n s ,  t he 
mo t i on  appeared t o  be i n  t he  p l an e .
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He was t h e n  asked t o  d i r e c t l y  v i e w  a s t i m u l u s  
p r e s e n t a t i o n  and r e p o r t  whe t her  he saw mot i on  i n  space or  
i n  t he  p l ane .
De p e n d i n g  on t h e  s u b j e c t ' s  r e p o r t ,  t h e  I S I  was
a d j u s t e d  so as t o  i n c r e a s e  t h e  l i k e l i h o o d  o f  a d i f f e r e n t  
m o t i on  pe r cep t  f o r  t he  nex t  o b s e r v a t i o n .
A f t e r  t h e  s u b j e c t  had d i r e c t l y  v iewed a number o f
p r e s e n t a t i o n s  o f  bo t h  t y p e s  o f  mo t i on  i n  both  v i s u a l  
f i e l d s ,  he was asked t o  f i x a t e  on t h e  spo t  and now
communicate h i s  responses  t o  t he  e x p e r i m e n t e r  v i a  t he  two 
way s w i t c h ,  moving i t  up f o r  " space"  and down f o r  " p l a n e "  
( o r  c o n v e r s e l y  dependi ng on t he  e x p e r i me n t a l  c o n d i t i o n ) .  
Moving t h e  s w i t c h  a c t i v a t e d  a d i s p l a y  f rom whi ch t he  
e x p e r i m e n t e r  c o u l d  read t he  r esponse .  His t a s k  d u r i n g  t he 
e xpe r i men t  would be f o r  each s t i m u l u s  p r e s e n t a t i o n  t o  
communicate t o  t he  e x p e r i m e n t e r  by means o f  t h e  s w i t c h  
whet her  t he  V had moved i n t h e  p l ane o r  i n  space.  He was 
no t  be i ng  asked t o  r e p o r t  t he  v i s u a l  f i e l d  i n  whi ch t he
mot i on  had o c c u r r e d ,  o r  whe t her  t h e  V had moved up o r  down 
( i . e . ,  f rom V t o  A o r  v i c e  v e r s a ) .  He should  make t he  bes t  
j udgment  o f  each p r e s e n t a t i o n  and respond ,  as t r i a l s  would 
not  be r e p e a t e d .  P r e s e n t a t i o n s  o f  space o r  p l ane  mo t i on  
would be in te rspersed. He shou l d  respond as q u i c k l y  as
p o s s i b l e  but  he shou l d  a t t e mp t  t o  avo i d  e r r o r s  caused by 
r e s p o n d i n g  p r i o r  t o  t h e  c o m p l e t i o n  o f  t h e  s t i m u l u s  
p r e s e n t a t i o n .  As he was r e s po n d i n g  by s w i t c h ,  t h e r e  was no 
need t o  t a l k  d u r i n g  t h e  e x p e r i m e n t ;  i f ,  h o w e v e r ,  he
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i n a d v e r t e n t l y  moved t he  s w i t c h  i n  t he  wrong d i r e c t i o n ,  he 
co u l d  c o r r e c t  t h i s  v e r b a l l y  ( e r r o r s  o f  t h i s  n a t u r e  were 
r a r e ) .
I t  was p o i n t e d  out  t o  t he  s u b j e c t  t h a t  mo t i on  o c c u r r e d  
i n o n l y  one v i s u a l  f i e l d  f o r  each p r e s e n t a t i o n .  Dur i ng  t h e  
e x p e r i m e n t ,  t he  s i d e  on whi ch mo t i on  would occur  would be 
r andoml y  d e t e r m i n e d .  He shou l d  not  a t t e mp t  t o  guess t he  
s i d e ,  o r  f l i c k  h i s  eyes ove r  t o  where mo t i on  had o c c u r r e d .  
In o r d e r  t o  o b t a i n  me an i ng f u l  r e s u l t s  i n  t he  e x p e r i m e n t ,  i t  
was necessa r y  f o r  him t o  be f i x a t i n g  t he  c e n t r a l  spot
d u r i n g  s t i m u l u s  p r e s e n t a t i o n s .  To he l p  ensure t h a t  he was 
f i x a t i n g  on t he  spot  a t  t he  c o r r e c t  t i m e ,  he would hear  a 
war n i ng  t one i n  t h e  headphones one second p r i o r  t o  a 
s t i m u l u s  p r e s e n t a t i o n .  When he heard t h i s  t o n e ,  he should  
f i x a t e  t he  s p o t .  A f t e r  r e s p o n d i n g ,  he cou l d  r e l a x  u n t i l  he 
ne x t  heard t he  war n i ng  t o n e .
He would r e s t  and change r espond i ng  hand a f t e r  each
b l o c k  o f  p r e s e n t a t i o n s ,  t h e  e x p e r i m e n t e r  would keep t r a c k  
o f  t he  hand t o  be used.
A s e r i e s  o f  t r i a l s  were now run t o  s e l e c t  a se t  o f  
f o u r  I S I s  separ a t ed  by 10 ms whi ch would span a range i n  
whi ch r esponses would change f rom p r e d o m i n a n t l y  " p l a n e "  t o  
p r e d o m i n a n t l y  " s p a c e . "  The s u b j e c t  now proceeded as i n  t h e  
e x p e r i me n t  p r o p e r ,  r e c e i v i n g  t he  warn i ng  t o n e ,  v i e w i n g  t he 
s t i m u l i  w h i l e  f i x a t i n g  t h e  s p o t ,  and r e spond i ng  us i ng  t he
s w t i c h .  The e x p e r i m e n t e r  r andoml y  p r esen t ed  s t i m u l i  i n
each v i s u a l  f i e l d ,  and a d j u s t e d  t he  I SI  a c c o r d i n g  t o  t he
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s u b j e c t ' s  r e s p o n s e s .  These t r i a l s  served t o  s e t  t h e  
s u b j e c t ' s  t h r e s h o l d ,  as p r a c t i c e  t r i a l s  f o r  t h e  e x p e r i m e n t  
p r o p e r ,  and as a check on wh e t h e r  t he s u b j e c t  was c o r r e c t l y  
f o l l o w i n g  e x p e r i m e n t a l  i n s t r u c t i o n s .
When t h e  e x p e r i m e n t e r  had de t e rmi ned t he  s u b j e c t ' s  
t h r e s h o l d ,  he asked t h e  s u b j e c t  t o  remove t he  headphones ,  
and c l a r i f i e d  any p o i n t s  i n  t he  procedure  about  wh i ch  t he  
s u b j e c t  was u n s u r e .
The s u b j e c t  was t h e n  g i v e n  a re^sume^ o f  t h e  p r o c e d u r e ,  
e . g . ,  t h e  d e s i g n a t e d  d i r e c t i o n  t o  move t he  s w i t c h  f o r  a 
space o r  p l a n e  r esponse  ( i r r e s p e c t i v e  o f  t h e  s i d e  o r  
d i r e c t i o n  o f  m o t i o n ) ;  t h e  n e c e s s i t y  o f  a prompt  r e s p o n s e ;  
t he hand t o  use f i r s t ;  and t h e  i mpor t ance  o f  f i x a t i n g  t h e  
spo t  d u r i n g  s t i m u l u s  p r e s e n t a t i o n s .
The e x p e r i m e n t  p r o p e r  was t hen begun.
At  t h e  c o m p l e t i o n  o f  d a t a  c o l l e c t i o n ,  t h e  s u b j e c t  
f i l l e d  out  t h e  handedness q u e s t i o n n a i r e  and was asked 
whe t her  h i s  r esponses  had been med i a t ed  by sub v o c a l  
v e r b a l i z a t i o n .  He was t h a n k e d  f o r  h i s  p a r t i c i p a t i o n  and 
g i v e n  a f u l l  e x p l a n a t i o n  o f  t h e  h e mi s p h e r i c  n a t u r e  o f  t h e  
e x p e r i m e n t ,  b u t  c a u t i o n e d  no t  t o  d i s c u s s  t h i s  w i t h  o t h e r  
s u b j e c t s  p r i o r  t o  t h e i r  p a r t i c i p a t i o n  i n  t h e  s t u d y .
Lumi nance L e v e l s  o f  t h e  S t i m u l u s  F i e l d s
A w h i t e  c a r d  w i t h  a b l a c k  c e n t r a l  f i x a t i o n  spo t  was 
t he  f i x a t i o n  c a r d  i n  F b , w h i l e  w h i t e  c a r ds  w i t h  u p r i g h t  o r  
i n v e r t e d  Vs were t h e  s t i m u l u s  ca r ds  i n  FI and F2.
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The i l l u m i n a t i o n  l e v e l s  o f  t he  s t i m u l i  were t he  same 
f o r  a l l  s u b j e c t s  i n  t he  e x p e r i m e n t .  The % I n t e n s i t y  s c a l e  
f o r  Fb was se t  a t  m i n . ,  w h i l e  t he  sca l e s  f o r  FI and F2,
w i t h  t h e  n e u t r a l  d e n s i t y  f i l t e r s  s t i l l  i n  p l a c e ,  were set  
a t  max.
Du r i ng  t he  e x p e r i m e n t ,  Fb i s  sw i t ched  o f f  w h i l e  t he
s t i m u l u s  f i e l d s  are sw i t ched  on,  so measurements were t aken
a c c o r d i n g l y .
The l u mi n anc e  l e v e l s  o f  t h e  f i e l d s  were measured us i ng  
an SE I p h o t o m e t e r .  These measurements were t aken  w i t h  t h e  
f i e l d s  s w i t c h e d  on c o n t i n u o u s l y ,  and t he  l e v e l s  p r esen t ed
be l ow are t h e  means o f  a number  o f  r e a d i n g s  t aken  a t  
v a r i o u s  p o i n t s  on t he  f i e l d  ( e x c l u d i n g  t he b l a c k  f i x a t i o n  
spo t  o r  s t i m u l u s  l i n e  a r e a s ) .  There were no d i f f e r e n c e s  i n  
t h e  v a l u e s  o b t a i n e d  at  d i f f e r e n t  p o i n t s  i n  a f i e l d ,  o r  f o r  
t h e  d i f f e r e n t  s t i m u l u s  c a r d s .
______ Values______
F i e l d  % I n t e n s i t y  S e t t i n g  Luminance i n  1o g . f t . 1 amber t s
Fb min 0 .25
FI Qjr F2 max 0 .8
Resul ts: Experiment Five
P r i o r  t o  r u n n i n g  t he  s t u d y ,  i t  was t h e  e x p e r i m e n t e r ' s  
i n t u i t i v e  i m p r e s s i o n  t h a t  some s u b j e c t s  m i g h t  have d i f f i c u l t y  
i n  p e r c e i v i n g  m o t i on  i n  space.  However ,  much t o  h i s  s u r p r i s e ,  
a l 1 s u b j e c t s  r e p o r t e d  p e r c e i v i n g  t he  Vs t u r n i n g  e i t h e r  i n  
f r o n t  o f  o r  beh i nd  t he  s t i m u l u s  p l ane  at  t he  l o n g e r  I S I s .
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M ale Female
and Hem# ISI Kean SD Kean SD
L I* a 37.50 44.32 25.00 26.73
L L b 87.50 23.15 43.75 17.68
L L e 81.25 25.88 62.50 23.15
L L d 75.00 26.73 87.50 23.15
L R. a 31,25 25.88 50.00 46.29
It R b 62.50 35.36 31.25 37.20
L R o 56.25 17.68 75.00 26.73
L R d 75.00 37.80 62.50 44.32
R L a 43.75 32.04 43.75 32.04
R L b 68.75 37.20 75.00 26.73
R L c 68.75 37.20 87.50 23.15
R L d 75.00 26.73 75.00 37.80
R R a 37.50 44.32 25.00 26.73
R R b 43.75 32.04 68.75 45.81
R R 0 62.50 51.75 56.25 32.04
R R d 75.00 37.80 50.00 37.80
!Pal)le 7A«
Experiment Five, Summary-data* Percent Space responses Trial One
across all subjects. Males (n = 8) and Females (n = 8).
ISIs increase In 10ms steps.
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M ale Female
Hand Hem. ISI Viean SD IteaB SD
L L a 57.50 -26.73 21.88 20.86
L L b 50.00 37.80 59.38 29.69
L L 0 75.00 18.90 62.50 18.90
L L d 75.00 23.15 50.00 18.90
L R a 28.12 31.16 28.12 24.78
L R 43.75 39.53 37.50 29.88
L R o 46.88 28.15 65.62 22.90
h R d 78.12 33.91 78.12 20.86
R L a 62.50 29.88 21.88 16.02
E L b 53.12 28.15 31.25 17.68
R L c 68.75 34.72 65.62 29.69
E D d 68.75 29.12 59.38 22.90
R R a 21.88 28.15 37.50 26.73
R R b 46.88 31.16 46.88 31.16
R R o 50.00 26.73 75.00 29.88
R R a 46.88 31.16 59.38 26.52
Table 7B.
Experiment Five. Sxmmaiy data. Percent Space responses Trial Tiro
across all subjects. Males (n = 8) and Females (n = 8).
ISIs increase in lOms steps.
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Male Female
Hand Han. isr Mean SD Mean SD
L L a 31.25 34.74 28.12 28.15
h L b 43.75 39.53 37.50 23.15
L Ir o 71.88 20.86 59.38 26.52
h L d 71.88 28.15 59.38 26.52
L a a 6,25 11.57 21.88 24.78
L: R b 18.75 22.16 53.12 28.15
L R c 37.50 26.73 62.50 23.15
L R d 68.75 34.72 59.38 32.56
H h a 28.15 33.91 28.12 16.02
R L b 34.38 35.20 43.75 25.88
R L c 53.12 38.12 65.62 29.69
R L d 81.25 17.67 62,50 29.88
R R a 15.62 18.60 31.25 25.88
R R b 31.25 32.04 62.50 23.15
R R G 21.88 24.78 71.88 33.91
K R d 40.62 57.65 65,62 29.69
Table 7C;
Experiment Pive^ Percent space responses Trial Three* Summary data
across all subjects. Males (n = 8) and Females (n = 8).
ISIs increase in 10ms steps.
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I ndeed,  t he  s h o r t e s t  I S I  f o r  some s u b j e c t s  had t o  be se t  a t  1
ms t o  ensure s u f f i c i e n t  "plane** r esponses*
No p o t e n t i a l  s u b j e c t  was e l i m i n a t e d  f rom the e x p e r i me n t
because o f  an i n a b i l i t y  t o  p e r c e i v e  bo t h  t y p e s  o f  m o t i o n ,  o r
f o r  any o t h e r  r eason .
Per cen t  " s pace "  r esponses were c a l c u l a t e d  f o r  each hand/
h e m i s p h e r e / t r i a l / c o n d i t i o n  c o mb i na t i o n  f o r  a l l  s u b j e c t s .
%
Ana l yses  o f  v a r i a n c e  were conduc t ed on t hese data t o  t e s t  
f o r  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  i n  t he  per cen t age o f  
" s p a c e "  r e s p o n s e s .  The w i t h i n  s u b j e c t  v a r i a b l e s  wer e  
hemi sphere ( l e f t  and r i g h t ) ,  hand ( l e f t  and r i g h t ) ,  t r i a l  
( one ,  two and t h r e e ) , and c o n d i t i o n  ( f o u r  i n c r e a s i n g  i n t e r  
s t i m u l u s  i n t e r v a l s ) .  The betweeen s u b j e c t  v a r i a b l e  was sex 
( mal e and f e m a l e ) .
The o v e r a l l  mean p e r c e n t  " s p a c e "  r e s p o n s e  r a t e  was 
52.31%.  Mean d ISI = 51.25 ms, SD = 19.28.
The s i g n i f i c a n t  main e f f e c t s  were t r i a l ,  £  < .001,  t a b l e
7 . 3 ,  F i g u r e  7 . 4 ,  wh i ch  shows a l i n e a r  f a l l  i n  pe r cen t  space 
responses w i t h  i n c r e a s i n g  t r i a l s ;  c o n d i t i o n s ,  £  < . 001 ,  t a b l e
7 . 4 ,  F i g u r e  7 . 5 ;  t h e  number o f  space responses I nc r eases  as
i n t e r  s t i m u l u s  i n t e r v a l  i n c r e a s e s .  N o n s i g n i f i c a n t  ma i n  
e f f e c t s :  sex (male 51.89% s p a c e ,  female 52.73%) hand ( l e f t
52 . 34%, r i g h t  52.28%) or  hemisphere ( l e f t  56 . 25%, r i g h t  48.37%) .
S i g n i f i c a n t  f i r s t  o r d e r  e f f e c t s  were t r i a l  x sex,  £  <
. 025 ,  Table 7 . 5 ,  F i g u r e  7 - 6 ,  male p e r cen t  space c o n t i n u e s  t o
f a l l  l i n e a r l y  w i t h  i n c r e a s i n g  t r i a l s  w h i l e  f emale pe r c en t
space responses l e v e l  a t  50% a f t e r  t r i a l  one;  hand x sex,  £  <
. 05 ,  Tab le  7 . 6 ,  F i g u r e  7 . 7 ,  males gave s l i g h t l y  f ewer  pe r c e n t
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FIGURE 7.4
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Experiment Five, apparently moving Vs. Fall in  percent "space" responses 
over t r i a l s .
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FIGURE 7 .5
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txperiment Five. Increase in percent "space" responses w ith  increasing IS I.
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FIGURE 7 .6
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Experiment Five. Sex X T r ia ls  s ig n if ic a n t  in te raction ,
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FIGURE 7 .7
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Experiment Five. Sex X Hand in te ra c t io n . The sexes are opposite in  which 
hand gives more "space" responses.
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FIGURE 7 .8
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Experiment Five. Hemisphere (contra la te ra l VF) X Sex X T r ia ls  in te ra c t io n .
The corresponding hemispheres o f the two sexes perform d i f fe re n t ly  over t r i a l s  
This d ifference is  most marked fo r  the r ig h t  hemisphere.
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space r esponses  w i t h  t h e i r  r i g h t  hands w h i l e  t he  converse i s  
t r u e  f o r  f e ma l e s .  There were no a d d i t i o n a l  s i g n i f i c a n t  f i r s t  
o r d e r  e f f e c t s .
The o n l y  s i g n i f i c a n t  t r i p l e  I n t e r a c t i o n  was t r i a l  x 
hemisphere x sex ,  jg < . 005 ,  Table  7 . 7 ,  F i g u r e  7 . 8 ,  f o r  ma l es ,  
r i g h t  hemi sphere p e r c e n t  space responses were always f ewer  
t han  l e f t  hem isphere  p e r c e n t  space,  and b o t h  r a t e s  dec rease  
l i n e a r l y  w i t h  i n c r e a s i n g  t r i a l s ;  f o r  f emal es  t h e . r i g h t  hemi s ­
phere p e r c e n t  space response l e v e l  remai ns  a t  around 50% 
across  a l l  t h r e e  t r i a l s ,  w h i l e  t h e  r a t e  f o r  t he  l e f t  hemi­
sphere f a l l s  t o  a c o n s t a n t  l e v e l  ( a p p r o x i m a t e l y  47%) a f t e r  
t r i a l  one.  A pos t  hoc t  t e s t  on the male l e f t  and r i g h t  
hemisphere p e r c e n t  space responses d i d  not  reach s i g n i f i c a n c e .  
t = 2 . 1 7 ,  d f=7 .
The mean r i g h t  handedness score  f o r  males was 2 . 29 S.D.
A. 4 1 ,  f o r  f emal es  2 . 2 6 ,  S.D.  . 3 2 ,  o v e r a l l  mean = 2 . 27 ,  S.D.  
. 36 .
The mean maximum I S I  s e t  by s u b j e c t s  was 51.25 ms. S.D.  
19.28 ms.
The breakdown o f  r e p o r t e d  s u b - v o c a l  v e r b a l i z a t i o n  usage 
was somewhat more complex t h an  i n  p r e v i o u s  expe r i men t s  and i s  
p r esen t ed  i n t a b l e  7 . 8 .  S i nce  t he  number o f  s u b j e c t s  i n  each 
c e l l  i s  smal l  and no main hemi sphere e f f e c t  was observed ,  no 
ana l yses  were per f ormed on t hese  da t a .
t a b l e  7 . 3  
Pe r c e n t  Space
T r i a l  1 59.37
T r i a l  2 51.66
T r i a l  3 ________4 5 . 9H
C o n d i t i o n  1 
C o n d i t i o n  2 
C o n d i t i o n  3 
C o n d i t i o n  4
T r i a l  1 
T r i a l  2 
T r i a l  3
Mal e 
Femal e
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Per cen t  Space
30.99
48.99
62.63
66.67
Tab l e  7.4
Pe r c en t  Space
Mal e F emale
61 .33 57.42
53.32 50.00
41 .02 50.78
Tab l e  7.5
Per cen t  Space
L e f t  Hand R i g h t  Hand
53.78 50.00
50.91 54.56
Tab l e  7 .6
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M
A
L
E
T r i a l  1 
T r i a l  2 
T r i a l  3
Per cen t  Space
L e f t  Hemisphere R i g h t  Hemi sphere 
67 .19  55.47
61.33 45.31
51.95 30 . 0 #
F
E
M
A
L
E
T r i a l  1 
T r i a l  2 
T r i a l  3
62 . 50  
46.48 
48.05 
Tab l e  7 .7
52.34
53.52
53.52
Mai e F emale
sub - v oca l  v e r b a l i z a t i o n  
no sub - voca l  v e r b a l i z a t i o n  
no s ub - v oca l  v e r b a l i z a t i o n  un l ess  
u n c e r t a i n  
sub - v oca l  v e r b a l i z a t i o n  u n t i l  
fam i 1 i a r  w i t h  t a s k
Tab l e  7 . 8
D i s c u s s i o n
The exper i men t  was conduc ted t o  examine whe t her  t h e r e  are 
d i f f e r e n c e s  between t he  c e r e b r a l  hemi spheres w i t h  r e s p e c t  
t o  t h e i r  d e c i s i o n  p rocesses  r e g a r d i n g  appar en t  mo t i on  i n 
d e p t h .  V shaped s t i m u l i  w^ i ch  may be pe r c e i v e d  as moving i n 
t h e  s t i m u l u s  p l a n e  o r  i n  t h r e e  d i m e n s i o n a l  space  were 
p r esen t ed  over  a range o f  I S I s .  I t  was expec ted  t h a t  as t he  
I S I  was i n c r e a s e d ,  w i t h  a l l  o t h e r  s t i m u l u s  p a r a m e t e r s
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r e ma i n i n g  c o n s t a n t ,  p e r c e n t  “ space"  r esponses would I n c r ea s e  
r e l a t i v e  t o  p e r c e n t  " p l a n e "  r e sponses .
F i g u r e  7 . 5  shows t h i s  e x p e c t a t i o n  t o  be s t r o n g l y  
c o n f i r m e d  {£  < . 0 0 1 ) .  As t h e  IS I i s  i n c r e as ed  f rom IS I a t o  
IS I c , t he  i n c r e as e  i n  p e r c e n t  space responses i s  l i n e a r .  The 
dat a  p o i n t  f o r  IS I d sugges t s  t h a t  p e r cen t  space r esponses may 
be app r oach i ng  an asympt o te  at  around 70%. Per cen t  space 
responses  i n c r e a s e  f rom 31% t o  67% between ISI  a and IS I d ,
w i t h  t he  50% p o i n t  c l o s e  t o  I SI  b.  The i n c r e a s e  i n  p e r c e n t
space responses w i t h  i n c r e a s i n g  I SI  d u r a t i o n  ( o r  SI + ISI  + S2 
d u r a t i o n )  c o r r o b o r a t e s  e a r l i e r  work (Neuhaus,  1930;  K o l e r s  & 
Pomeran t z , 1971) .
However ,  t h e  hand x sex i n t r a c t i o n  was not  exp e c t ed .  
Hand i s  me r e l y  be i ng  used t o  express  t he  s u b j e c t ' s  d e c i s i o n s .  
In a r i g h t  handed s u b j e c t  p o p u l a t i o n ,  i t  i s  no t  c l e a r  why
males gave s l i g h t l y  more space responses  w i t h  t h e i r  l e f t  hand 
w h i l e  f emal es  gave more w i t h  t h e i r  r i g h t .  F i g u r e  7 . 7 .  The
r e s u l t  j u s t  reaches  s i g n i f i c a n c e ,  £  = . 044 ,  so i s  not  a s t r o n g  
e f f e c t .
As t r i a l s  i n c r e a s e ,  t h e r e  i s  a l i n e a r  f a l l  i n  space 
r e sponses .  F i g u r e  7 . 4 .  The l a b i l e  n a t u r e  o f  a ppa r en t  mo t i on  
p e r c e p t s  has l ong  been documented.  For example,  DeS i l v a  
(1928)  found t h a t  t h e  l i k e l i h o o d  o f  p e r c e i v i n g  appa r en t  mo t i on  
and i t s  q u a l i t y  were  r e d u c e d  by r e p e a t e d  o b s e r v a t i o n .  
I n t e r a c t i o n  e f f e c t s  r e v ea l  t h a t  t he  c u r r e n t  r e s u l t  depends on 
a d d i t i o n a l  e x p e r i me n t a l  v a r i a b l e s .  F i g u r e  7 . 6  shows t h a t  t he  
f a l l  i n  p e r c en t  space i s  observed between t r i a l s  1 and 2 f o r
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both sexes but  t he  f a l l  between t r i a l s  2 and 3 o n l y  occu r s  f o r  
males ( t r i a l s  x sex ,  £  < . 0 2 5 ) .  F i g u r e  7.8 r e v e a l s  f u r t h e r  
d i f f e r e n c e s .  For  males t h e  f a l l  over  t r i a l s  i s  p a r a l l e l  f o r  
bo t h  hemi spheres w i t h  t h e  l e f t  a lways g i v i n g  more space 
responses  f o r  each t r i a l .  For  f ema l es ,  p e r c e n t  space i s
c o n s t a n t  over  t r i a l s  f o r  t h e  r i g h t  hemisphere w h i l e  t he  l e f t  
f a l l s  t o  a c o n s t a n t  l e v e l  a f t e r  t r i a l  1 ( t r i a l s  x sex x 
hemi spher e ,  £  < . 0 0 5 ) .  The most  c l e a r  c u t  d i f f e r e n c e  i s
observed i n t he r i g h t  hemi sphere response r a t e .  For  f e ma l e s ,  
a c o n s t a n t  s t anda r d  appears  t o  have been set  f o r  space 
responses  whi ch ( u n l i k e  t h e  male r i g h t  hemi sphere j udgment s )  
does not  change over  t r i a l s  due t o  f a t i g u e  o r  l e a r n i n g .
A " space"  response appears  i n t u i t i v e l y  t o  be a more 
c o mp l e x  i n t e r p r e t a t i o n  o f  t h e  s t i m u l i .  The ma l e  r i g h t  
hemi sphere mechanism whi ch med i a t es  d e c i s i o n s  i n  t he  c u r r e n t  
e x p e r i me n t  appears  more l i k e l y  t o  adapt  over  t r i a l s .  Th i s  
a d a p t a t i o n  may be due t o  a f a s t e r  r a t e  o f  f a t i g u e .
A l t e r n a t e l y ,  a ss u mi n g  a l e a r n i n g  e f f e c t ,  a g a i n  
i n t u i t i v e l y  i t  seems t h a t  " space"  responses are l e s s  a c c u r a t e  
d e c i s i o n s  c o n c e r n i n g  t h e  s t i m u l i  s i n c e  t h e  t wo Vs a r e  
p r es en t ed  i n  t he  p l a n e ; w h i l e  t he  v i s u a l  system i n t e r p r e t s  t h e  
mo t i on  as be i ng  i n  space.  On t h i s  r e a s o n i n g ,  t h e  male r i g h t  
h e m i s p h e r e  ( i n  c o n t r a s t  t o  t h e  f e m a l e  r i g h t  h e m i s p h e r e )  
" l e a r n s "  over  t r i a l s  t h a t  i n  f a c t  t h e r e  i s  n o t h i n g  moving i n  
t he  t h i r d  d i me n s i o n ,  and m o d i f i e s  i t s  response a c c o r d i n g l y .
I f  t h e  dep th  mechanisms m e d i a t i n g  t he  j udgment s  s t u d i e d  
i n  t he  expe r i men t  are t he  same as t hose  f o r  o t h e r  t ypes  o f
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d e p t h  p e r c e p t i o n ,  one c o u l d  f u r t h e r  e l u c i d a t e  t h e  above 
s p e c u l a t i o n s .  For  e x a m p l e ,  u s i n g  J u l e s z  random t e x t u r e  
s t e r e o g r a ms ,  one co u l d  d e c i d e  between p r a c t i c e  o r  f a t i g u e  
e x p l a n a t i o n s  dependi ng on t h e  outcome o f  a t r i a l s  x sex x 
hemi sphere a n a l y s i s .
The c l i n i c a l  l i t e r a t u r e  i n d i c a t e s  t h a t  t h e  r i g h t  
hemi sphere t ends  t o  be more f r e q u e n t l y  t h e  one i n j u r e d  when 
u n i l a t e r a l  l e s i o n s  r e s u l t  i n  upset  depth p e r c e p t i o n .  Wi th 
normal  s u b j e c t s ,  Du r n f o r d  and Kimura (1971)  and Ri cha r ds  
(1969)  ob t a i n e d  c o n f l i c t i n g  hemi sphere s u p e r i o r i t i e s .  Danta 
e t  a l .  (1978)  t e s t e d  l e f t  and r i g h t  hemi sphere l e s i o n e d  
p a t i e n t s  on a bead d r o p p i n g  t a s k  (a depth  judgm ent i n v o l v i n g  a 
moving t a r g e t ) .  A l t h o u gh  a g r e a t e r  number o f  t h e  r i g h t  
hemi sphere group were i mpa i r ed  on t h i s  t a s k ,  t h e  d i f f e r e n c e  
was not  s t a t i s t i c a l l y  s i g n i f i c a n t .
In t he  c u r r e n t  e x p e r i m e n t ,  we examined changes i n  t he  
number o f  dep t h  r esponses  made by t h e  two c e r e b r a l  hemi spheres  
t o  a p p a r e n t l y  moving s t i m u l i  as t he  I SI  i s  i n c r e a s e d .  The 
l a c k  o f  an o v e r a l l  hemi sphere e f f e c t  o r  an I SI  x hemi sphere 
i n t e r a c t i o n  ( d e s p i t e  a 36% i n c r e a s e  i n  space responses  over  
t h e  f o u r  I S I  c o n d i t i o n s )  sugges t  t h a t  t he  same mechanisms 
u t i l i z i n g  t he  same d e c i s i o n  paramet ers  are at  work i n  both  
hemi s p h e r e s .
Howev e r ,  t h e  h e m i s p h e r e  x sex x t r i a l s  i n t e r a c t i o n  
i n d i c a t e s  t h a t  t he  hemi spheres  ( e s p e c i a l l y  t h e  r i g h t )  o f  male 
and f emal e  s u b j e c t s  do not  c o n t i n u e  t o  o p e r a t e  i n  a l i k e  
manner  when r epea t ed  o b s e r v a t i o n s  are made o f  t hese  s t i m u l i .
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CHAPTER 8
Exper i ment  S i x .  Shapes i n  appar en t  m o t i o n .
I n t r o d u c t i o n
In Chapter  One, we r ev i ewed t h e  c l i n i c a l  l i t e r a t u r e  
on b r a i n  i n j u r y  whi ch r e s u l t s  i n  an i n a b i l i t y  t o  v i s u a l l y  
r e c o g n i z e  o b j e c t s ,  o r  a f a i l u r e  t o  pe r f o r m g e o m e t r i c a l  o r  
d r awi ng  t e s t s  due t o  v i s u a l  d e t r i m e n t s  ( "mi nd  b l i n d n e s s , "  
" v i s u a l  s p a t i a l  agnos i a "  e t  a l . )  ( Jackson ,  1976;  Gowers,  
1888;  Macewen, 1893;  M i l l s ,  1898;  Head,  1926;  N i e l s e n ,  
1937;  Pa t erson and Z a n g w i l l ,  1944;  McFie e t  a l . ,  1950;  
E t t l i n g e r  e t  a l . ,  1957;  P i e r c y  e t  a l . ,  1960;  McFie & 
Z a n g w i l l ,  1960;  Hecaen,  1969;  D e A j u r i e g u e r r a  e t  a l . ,  1960;  
P i e r c y  & Smyth,  1962;  W a r r i n g t o n  e t  a l . ,  1966 ) .  These 
r e p o r t s  i n d i c a t e  t h a t  such p e r c e p t u a l  d e t r i m e n t s  are most  
f r e q u e n t l y  o b s e r v e d  i n  c a s e s  o f  b i l a t e r a l  l e s i o n s .  
However ,  when t h e y  o c c u r  due t o  u n i l a t e r a l  damage,  t h e  
i n j u r e d  hemi sphere i s  more o f t e n  t he  r i g h t .
P a t i e n t s  w i t h  f o c a l  e p i l e p s y  o f  t h e  r i g h t  t empor a l  
l obe  have more d i f f i c u l t y  and t ake  l o n g e r  t o  i n t e r p r e t  
ske t ches  t han  compar ab l y  i n j u r e d  l e f t  hemi sphere p a t i e n t s  
( M i l n e r ,  1958) .  Kimura (1963)  w i t h  s i m i l a r  p a t i e n t s ,  
f ound t h a t  t h e  r i g h t  t empor a l  group per f ormed worse when 
d o t s  o r  o v e r l a p p i n g  nonsense  f i g u r e s  were 
t a c h i s t o s c o p i c a l 1 y p r e s e n t e d .  Compar ing l e f t  and r i g h t  
p a r i e t a l  l e s i o n e d  p a t i e n t s  on r e c o g n i t i o n  o f  i n c o mp l e t e  o r
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degraded f i g u r e s ,  Wa r r i n g t o n  and James (1967)  found t he  
r i g h t  p a r i e t a l  g roup t o  be worse.
Wi th s p l i t  b r a i n  p a t i e n t s ,  t he  dominance o f  t he  r i g h t  
hemi sphere has been shown f o r  ge ome t r i c  c o p y i ng  (Bogen & 
Gazzan i ga ,  1965) ;  manual  p o i n t i n g  t o  t he  match o f  a 
t a c h i s t o s c o p i c a l 1 y p r esen t ed  c h i m e r i c  f i g u r e  (Levy e t  a l . ,  
1972 ) ;  and t a c t u a l  ma t ch i ng  t o  a member o f  a v i s u a l l y  
p r esen t ed  g e o me t r i c  c l a s s  ( Fr anco  & Sp e r r y ,  1977) .
Des p i t e  t hese  r i g h t  hemi sphere advan t ages ,  as was 
d i s c us s e d  i n  Chapter  One, t a c h i s t o s c o p i c  s t u d i e s  o f  shape 
s t i m u l i  w i t h  normal  s u b j e c t s  have not  y i e l d e d  c o n s i s t e n t  
s u p e r i o r i t y  f o r  e i t h e r  hemi sphere (Heron,  1957;  T e r r a c e ,  
19 5 9 ;  B r y d e n ,  19 60 ;  B r y d e n  & R a i n e y ,  1 9 6 3 ;  Wyke & 
E t t l i n g e r ,  1961;  K i mura ,  1966;  Kimura & Du n f o r d ,  1974;  
Beaumont & Dimond,  1975;  Whi t e  & Wh i t e ,  1975;  Umi l a t a  e t  
a l . ,  1978;  H i nes ,  1972,  1975,  1978;  Gol dberg e t  a l . ,
1978 ) .
The c u r r e n t  e x p e r i me n t  examines t he  p o s s i b i l i t y  o f  
h e mi s ph e r i c  d i f f e r e n c e s  i n  t h e  d e c i s i o n  c o n c e r n i n g  what  
shape i s  mov i ng.  Th i s  i s  a more complex judgm ent t han one 
on t h e  d i r e c t i o n  o f  mo t i on  (examined i n  Exper i men t s  1 t o  
4 ) ,  s i n c e  now d e t e c t i o n  o f  mo t i on  and a d e c i s i o n  on what  
i s  moving are r e q u i r e d .
M o t i o n  may be perceived in the abrence o f  shape 
p e r c e p t i o n .  In p e r i p h e r a l  v i s i o n ,  mo t i on  may be d e t e c t e d  
but  no t  t he  shape o f  t h e  moving o b j e c t .  And Riddoch 
(1917)  observed t h a t  i n  h i s  b r a i n  i n j u r e d  cases ,  mo t i on
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p e r c e p t i o n  may be r e t a i n e d  w i t h  no c l e a r  p e r cep t  o f  what  
i  s mov1n g .
In t he  e x p e r i me n t  t o  be r e p o r t e d ,  J u l e s z  random 
t e x t u r e  p a t t e r n s  were aga i n  used.  The shape t o  be 
d e t e c t e d  i s  t h e r e f o r e  concea l ed  u n t i l  t he  second card o f  
t he  s t i m u l u s  p a i r  i s  d i s p l a y e d .
I t  was d e c i d e d  t o  s t u d y  shapes  w h i c h  were 
g e o m e t r i c a l l y  s i m i l a r  ( t h u s  s t i m u l a t i n g  e q u a l  r e t i n a l  
ar eas)  but  p e r c e p t u a l l y  d i f f e r e n t .  For  t h i s  pu r pose ,  
squares  and diamonds are s u i t a b l e  s i nce  a diamond may be 
produced s i mp l y  by r o t a t i n g  a square t h r o u g h  45° .  The two 
shapes are d i s t i n c t  both  p e r c e p t u a l l y  and l i n g u i s t i c a l l y .
Random t e x t u r e  s t i m u l i  were a l s o  used i n  Exper i ment s  
2,  3 and 4. In Exper i men t  2,  we observed a r i g h t
hemi sphere advantage a t t r i b u t e d  t o  t he  l a t t e r  he mi sphe r e ' s  
s u p e r i o r  a b i l i t y  t o  p rocess  l ow c o n t r a s t  s t i m u l i .  Whi l e  
i n  Exper i ment s  3 and 4,  we found a l e f t  hemi sphere 
advan t age ,  accounted f o r  i n  t erms o f  a masking I S I .  In 
t he  c u r r e n t  e x p e r i m e n t ,  we a t t empt ed  t o  c o n t r o l  f o r  t hese  
more b a s i c  s t i m u l u s  pa r amet e r  e f f e c t s  whi ch r e s u l t e d  i n  
h emi s phe r i c  d i f f e r e n c e s .  Thus we hoped t o  o b t a i n  an 
u n c o n t a m i n a t e d  c o m p a r i s o n  o f  h e m i s p h e r i c  d e c i s i o n s  
r e g a r d i n g  moving shapes.
In Exper i men t s  1 t o  4,  t h e  s u b j e c t ' s  r esponse was 
moving a s w i t c h  i n  t he  d i r e c t i o n  o f  p e r c e i v e d  m o t i o n .  In 
t h i s  e x p e r i m e n t ,  t he  same mot o r  response was r e q u i r e d  w i t h  
t h e  s u b j e c t  r e q u i r e d  t o  move t he  s w i t c h  up or  down
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dependi ng on t he  shape p e r c e i v e d .  A l t hough  a manual  
response i s  aga i n  r e q u i r e d ,  t he  p o s s i b i l i t y  o f  v e r ba l  
m e d i a t i o n  seems more l i k e l y  ( t hough  i s  no t  n e c e s s a r y ) .  
Sub-vocal  v e r b a l i z a t i o n  dat a  were aga i n  c o l l e c t e d .
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Appa r a t us  and Pr ocedure
The expe r i men t  was conduc ted i n  t he  same room as 
E x p e r i m e n t  2,  and u t i l i z e d  t h e  same t h r e e  f i e l d  
t a c h i s t o s c o p e  ( w i t h  t h e  n e u t r a l  d e n s i t y  g e l a t i n  f i l t e r s  i n  
t he  s t i m u l u s  f i e l d s ) ,  r esponse s w i t c h ,  e l e c t r o n i c  r esponse 
i n d i c a t o r ,  headphones and war n i ng  t o n e .  These are f u l l y  
d e s c r i b e d  i n  t he  c o r r e s p o n d i n g  s e c t i o n  o f  Exper i ment  2.
New s t i m u l u s  c a r d s ,  w h i c h  when v i e we d  i n  t h e  
a p p r o p r i a t e  sequence would r e s u l t  i n  t he  p e r c e p t i o n  o f  a 
square  o r  a diamond i n  m o t i o n ,  were c o n s t r u c t e d  f rom 
e n l a r g e d  pho t ogr aphs  o f  a J u l e s z  random dot  s t e r eog r am.  
The p r o p e r t i e s  o f  such s t i m u l i  a r e  more c o m p l e t e l y  
d i s c us s e d  i n  t he  c o r r e s p o n d i n g  s e c t i o n  o f  Exper i ment  2. 
The en l a r gement  r e s u l t e d  i n  t h e  i t ems o f  t e x t u r e  be i ng  
1/14 i n .  X 1/14 i n . ,  o r  . 21°  x . 21°  VA when v i ewed i n  t he  
t a c h i  s t o s c o p e .
As was n o t e d  i n  E x p e r i m e n t  2 r e g a r d i n g  s i m i l a r  
s t i m u l i ,  v e r y  s l i g h t  m i s a l i g n m e n t s  o f  s e q u e n t i a l l y  
p r esen t ed  cards  produced p e r c e p t i o n s  o f  mo t i on  o f  t he  
e n t i r e  b a c k g r o u n d .  P r i o r  t o  r u n n i n g  each s u b j e c t ,  
s t i m u l u s  ca r ds  had t o  be viewed under  c o n d i t i o n s  o f  
opt imum mot i on  and l i n e d  up c a r e f u l l y  t o  e l i m i n a t e  swings 
o f  t he  background ,  and had t o  f i t  t i g h t l y  i n t o  t he  
c a r d h o l d e r s  so as t o  p r e v e n t  m i s a l i g n me n t s  when t h e y  were 
s l i d  across  between p r e s e n t a t i o n s .  For  t h i s  r eason i t  was 
n o t  p o s s i b l e  t o  change  c a r d s  be t ween  e x p e r i m e n t a l  
p r e s e n t a t i o n s  t o  a s u b j e c t ,  as t he  backgrounds o f  ca r ds
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m e r e l y  p l a c e d  i n  t h e  c a r d h o l d e r s  se l dom l i n e d  up 
a c c u r a t e l y .  Th e r e f o r e  i t  was necessary  t o  c o n s t r u c t  
s t i m u l i  wh i ch ,  when viewed i n  t he  t a c h i s t o s c o p e , would 
r e s u l t  i n  t he  p e r c e p t i o n  o f  e i t h e r  a square a diamond 
moving i n e i t h e r  t he  l e f t  jor r i g h t  v i s u a l  f i e l d ,  g i ven  a 
f i x a t i o n  f i e l d  w i t h  one c a r d h o l d e r ,  and two s t i m u l u s  
f i e l d s  each w i t h  two c a r d h o l d e r s .
C o n s i d e r a t i o n  o f  t he  s i t u a t i o n  r e v e a l s  t h a t  i t  i s  now 
neces sa r y  t o  have a randoml y  t e x t u r e d  f i x a t i o n  card i n  Fb 
(as opposed t o  a w h i t e  f i e l d  as i n  e a r l i e r  e x p e r i m e n t s ) ,  
t o  d e f i n e  i n t he  random do t  t e x t u r e  o f  t he  f o u r  s t i m u l u s  
ca r ds  (choose one s h a p e / v i s u a l  f i e l d  o p t i o n  f o r  each ca r d )  
e i t h e r  a square o_r a diamond i n  e i t h e r  t he  l e f t  ojr t he 
r i g h t  v i s u a l  f i e l d ,  and move t h e  t e x t u r e  i t ems  d e f i n i n g  
t he  shape r e l a t i v e  t o  t he  c o r r e s p o n d i n g  t e x t u r e  area i n 
Fb.
Th i s  i s  r e p r e s e n t e d  s c h e m a t i c a l l y  i n  F i g u r e  8 . 1 .  The 
shapes on t he  s t i m u l u s  ca r ds  r e p r e s e n t  t h e  areas o f  
s h i f t e d  t e x t u r e .  Fo r  i l l u s t r a t i v e  p u r p o s e s  t h e  
d i s p l a c e m e n t s  r e l a t i v e  t o  t h e  f i x a t i o n  s p o t  a r e  
exagg e r a t e d .  On t he  a c t u a l  s t i m u l u s  c a r d s ,  t he  f i g u r e s  
were d i s p l a c e d  up by one t e x t u r e  i t e m = 1 /14 i n . ,  o r  . 21°  
VA i n  t he t a c h i s t o s c o p e . ( T h i s  was t he  d i s p l a c e m e n t  a l s o  
used i n  Exper i ment s  2,  3,  and 4 . )  A l l  c a r d s ,  i n c l u d i n g  
t h e  f i x a t i o n  c a r d ,  are  now t e x t u r e d .  The f i x a t i o n  spot  
o n l y  appeared on t he  f i x a t i o n  c a r d ,  t h e  d o t s  i n  t h i s
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p o s i t i o n  on t he s t i m u l u s  ca r ds  i n  t he  f i g u r e  are i n c l u d e d  
as r e f e r e n c e  p o i n t s .
E l e c t r o n i c  Developments  t h r e e  f i e l d  t a c h i s t o s c o p e s  
are c o n s t r u c t e d  such t h a t  t h e  m i r r o r  image o f  t he  card  
p l aced i n  Fb i s  p r esen t ed  t o  t he  o b s e r v e r .  I t  was 
t h e r e f o r e  necessa r y  t o  make t h e  random dot  p a t t e r n  o f  t he  
f i x a t i o n  card t he  m i r r o r  image o f  t h e  p a t t e r n  used f o r  t he  
s t i m u l u s  c a r d s .
The s t i m u l u s  c a r d s  were  c o n s t r u c t e d  f r o m f o u r  
i d e n t i c a l l y  p a t t e r n e d  6 i n .  x 4 - 1 / 4  i n .  r e c t a n g l e s  o f  t h e  
e n l a r g e d  random dot  s t e r eog r am.
Card 3 (a square i n  t he  r i g h t  v i s u a l  f i e l d )  was made 
by d e f i n i n g  a 1 i n .  square o f  t e x t u r e  w i t h  i t s  c e n t r e  on 
t he  same h o r i z o n t a l  l e v e l  as t he  c e n t r a l  p o i n t  o f  a 6 i n .  
X 4 - 1 / 4  i n .  r e c t a n g l e  ( e q u i v a l e n t  t o  t h e  f i x a t i o n  s p o t ) ,
and t he  m i d p o i n t  o f  i t s  n e a r e s t  edge 1 i n .  h o r i z o n t a l l y  t o  
t h e  r i g h t  o f  t h i s  p o i n t .  Th i s  d e f i n e d  square was t hen  c u t  
f rom an i d e n t i c a l  pho togr aph  and gummed s e c u r e l y  on t o  t he  
s t i m u l u s  c a r d ,  d i s p l a c e d  upwards by one i t em o f  t e x t u r e .  
Card 4 was s i m i l a r l y  c o n s t r u c t e d  by d e f i n i n g  and moving 
t h e  c o r r e s p o n d i n g  square i n  t h e  LVF.
When v iewed i n  t he  t a c h i s t o s c o p e , t he  n e a r e s t  edge o f  
a square was 3° VA f rom f i x a t i o n ,  t he  f u r t h e s t  edge 6° VA 
and i t s  c e n t r e  4 - 1 / 2 °  VA, t o  t he  l e f t  ojr r i g h t  o f  
f i x a t i o n .  These d i s p l a c e m e n t s  are i d e n t i c a l  t o  t hose  o f  
t h e  s t i m u l i  used i n  Exper i men t s  2,  3,  and 4.
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Field b
Fixation Card
F i e l d  1
Card 1 Card 2
Field 2
Card 3 Card 4
Figure 8.1
Exper i men t  S i x .  Schemat i c  d i agram o f  e x p e r i me n t a l  s t i m u l i  
Dur i ng  an e x p e r i me n t a l  p r e s e n t a t i o n ,  i n  a random t e x t u r e  
■ f i e l d ,  a square or  diamond appears to move i n  t he 1 e f t  o r  
r i g h t  v i s u a l  f ie T E .  F i e l d  T, 2 and b denote t a c h i s t o s c o p e  
f i e l d .
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The purpose  o f  u s i ng  random dot  s t i m u l i  i s ,  u n t i l  t he 
p r e s e n t a t i o n  o f  t h e  second card  o f  a p a i r ,  t o  p r e v e n t  t he  
s u b j e c t  f r om d e t e r m i n i n g  i n  whi ch v i s u a l  f i e l d  t he  moving 
s t i m u l u s  w i l l  a p p e a r .  T h e r e f o r e ,  one canno t  c o n s t r u c t  
s t i m u l u s  c a r d s  f o r  d i amonds s i mp l y  by c u t t i n g  d i a g o n a l l y  
ac ross  square  i t e m s  o f  t e x t u r e  and moving t h e  shape,  as 
t he  edges produced would r e v e a l  t he diamond when t he  card  
i s p r e s e n t e d  a l o n e .  In a d d i t i o n ,  d e t e c t i n g  a d i a g o n a l  
ac r oss  an i t e m  o f  t e x t u r e  d u r i n g  t he  p r e s e n t a t i o n  o f  
mo t i on  would cue t h e  s u b j e c t  as t o  d i amonds .  “ Diamond" 
s t i m u l u s  c a r d s  were t h e r e f o r e  pr epar ed  by c u t t i n g  s t e p w i s e  
up t h e  i t e m s  o f  t e x t u r e  t o  produce " d i amonds"  o f  s i de  
a p p r o x i m a t e l y  equal  t o  1 i n .  F i g u r e  8 . 2  p r e s e n t s  a square 
and a d i amond ,  a c t u a l  s i z e .
Figure 8.2
The shapes which appear to  move in  the textured background
Note t h a t  t h e  apexes o f  t h e  diamond are two i t e m s  o f  
t e x t u r e  wi de and t he  s te p s  are  one i t e m o f  t e x t u r e .  The 
reason f o r  u s i n g  d iamonds w i t h  b l u n t  apexes was t o  p r oduce  
shapes,  a p p r o x i m a t e l y  t h e  same area as t h e  s q u a r e s ,  wh i ch  
d i d  not  p r o t r u d e  t o o  much t o wa r d s  f i x a t i o n  when t h e i r
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c e n t r e s  were p l aced  i n  t h e  same p o s i t i o n  as t h e  c e n t r e s  o f  
t h e  s q u a r e s .  The diamond s t i m u l u s  ca r ds  were p roduced by 
l o c a t i n g  i n  t h e  6 i n .  x 4 - 1 / 4  i n .  random t e x t u r e  t he  
p o s i t i o n  e q u i v a l e n t  t o  t h e  c e n t r e  o f  t h e  1 i n .  s t i m u l u s  
square  i n  t h e  a p p r o p r i a t e  v i s u a l  f i e l d ,  and d e f i n i n g  the 
diamond w i t h  t h i s  p o i n t  as i t s  c e n t r e .  Diamonds,  l i k e  t he  
s q u a r e s ,  were c u t  f r om i d e n t i c a l  ph o t o g r ap h s ,  d i s p l a c e d  
up by 1 i t e m  o f  t e x t u r e ,  and pasted on t o  t h e  s t i m u l u s
c a r d s  t o  produce c a r d s  1 and 2.
Due t o  t he  s t e p w i s e  c u t t i n g  p r o c e s s ,  t h e  area o f  a 
diamond was s l i g h t l y  l e s s  t h a n  t h a t  o f  a s q u a r e ,  b e i n g  180 
i t ems  o f  t e x t u r e  r a t h e r  t han  196.  D e s p i t e  t h i s  s l i g h t  
d ec r ea se  i n  a r e a ,  t h e  " p o i n t s "  o f  a di amond p r o t r u d e d  two 
i t ems  o f  t e x t u r e  o u t s i d e  t h e  b o u n d a r i e s  o f  a square .  
C o n s e q u e n t l y  t h e  i n n e r m o s t  p o i n t s  o f  t h e  d i amonds were 
0 . 4 ^  VA c l o s e r  t o  t he  f i x a t i o n  spot  t han were t h e  n e a r e s t  
edges o f  t h e  s q u a r e s .  S i m i l a r l y  t h e i r  o u t e r m o s t  p o i n t s
were 0 . 4 °  VA f u r t h e r  f r om f i x a t i o n  t han were t he  o u t e r  
edges o f  t h e  s q u a r e s .  Thus,  t h e  n e a r e s t  p o i n t  o f  a
diamond was 2 . 6 °  VA f r om f i x a t i o n ,  t he  f u r t h e r e s t  p o i n t  
6 . 4 °  vA,  w h i l e  t h e  c e n t r e  l i k e  t h a t  o f  a s q u a r e ,  was 4 . 5 °  
VA. Note t h a t  even t h e  n e a r e s t  p o i n t  i s  s u f f i c i e n t l y  
d i s p l a c e d  f r o m  f i x a t i o n  t o  e n s u r e  h e m i s p h e r i c  
l a t e r a l i z a t i o n  when a s u b j e c t  i s  b i n o c u l a r l y  f i x a t i n g  t he 
s p o t .
S l i g h t  i m p e r f e c t i o n s  a t  t h e  edges o f  t h e  squar es  o r  
d i amonds were p a i n t e d  ou t  u s i n g  b l a c k  o r  w h i t e  p o s t e r
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p a i n t  and t he r e s u l t a n t  6 i n .  x 4 - 1 / 4  I n .  p a t t e r n s  and t he 
m i r r o r  image f o r  Fb were cop i ed  on a F o r d i g r a p h  9F/3 
p h o t o c o p i e r  t o  produce s t i m u l i  w i t h  no r a i s e d  a r eas .  The 
s t i m u l u s  c a r d s  were  c o m p l e t e d  by gumming t h e  c o p i e d  
p a t t e r n s  on t o  6 i n .  x 4 - 1 / 4  i n .  t h i n  r i g i d  c a r db o a r d .  A 
copy o f  t h e  s t i m u l i  appears  i n  Appendix B. The p h o t o ­
copy i ng  process  r e s u l t s  i n  s t i m u l i  o f  s l i g h t l y  l ower  
c o n t r a s t  t han  t hose  used i n  Exper i ment s  2,  3 and 4.
In t h e  t a c h i  s t o s c o p e ,  when Fb i s  s w i t c h e d  on 
s i m u l t a n e o u s l y  w i t h ,  f o r  example,  FI c o n t a i n i n g  card 1,  
a l l  i t ems o f  t e x t u r e  super impose except  f o r  t he  diamond i n  
t h e  RVF, whi ch i s  d i s p l a c e d  upwards.  Analogous s u p e r ­
i m p o s i t i o n s  and d i s p l a c e m e n t s  occu r  f o r  Fb and t he o t h e r  
s t i m u l u s  c a r d s .
Si nce Fb now c o n t a i n e d  a random dot  card r a t h e r  t han 
a wh i t e  f i e l d ,  i t  was not  p o s s i b l e  t o  s w i t c h  back t o  Fb 
d u r i n g  t he  f i e l d  p r e s e n t a t i o n  sequence t o  use Fb as an 
I S I ,  as i n  Exper i men t s  3 and 4.  S i m i l a r l y ,  i t  was not  
p o s s i b l e  t o  use Fb as a w h i t e  background f o r  t he  s t i m u l u s  
ca r ds  t o  m a n i p u l a t e  t h e  s t i m u l u s  c o n t r a s t  as i n  Exper i ment  
2.  However ,  s i n c e  h e mi s p h e r i c  d i f f e r e n c e s  were observed 
i n  t h e s e  e x p e r i m e n t s  w h i c h  r e s u l t e d  f r o m  u s i n g  such 
e x p e r i m e n t a l  c o n d i t i o n s ,  t h i s  l o s s  o f  Fb as a background 
o r  ISI  f i e l d  i s  no d i s a d v a n t a g e .  We wished t o  s t udy  t he  
h emi s p h e r i c  response t o  moving shapes uncon t ami na t ed  by 
s t i m u l u s  paramet e rs  a l r e a d y  shown t o  produce h emi s p h e r i c  
d i  f f e r e n c e s  .
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I t  was t h e r e f o r e  dec i ded  t o  m a n i pu l a t e  t he  d u r a t i o n  
o f  t h e  s t i m u l u s  f i e l d s  as t h e  e x p e r i me n t a l  i ndependen t  
v a r i a b l e .  The c o n t r a s t  o f  t h e  p a t t e r n s  i s  not  a t t e n u a t e d  
by a w h i t e  backg r ound ,  and t h e r e  i s  no I SI  between 
s t i mu l i .
S w i t c h i n g  f rom t he p a t t e r n e d  f i e l d  i n  Fb t o  e . g .  card 
1 i n  F I ,  and back t o  Fb,  produces f o r  s u i t a b l e  d u r a t i o n s  
o f  F I ,  t he  p e r c e p t  o f  a diamond moving q u i c k l y  up t hen 
down Ü n t h e  r i g h t  v i s u a l  f i e l d .  An a l o go u s l y  when t he  
f i e l d  i n  Fb i s  s w i t ched  w i t h  card 3 i n  F2, a square 
appears  t o  move up t hen  down i n  t h e  RVF. S i m i l a r l y  f o r  
ca r ds  2 and 4.  That  i s :
F i e l d Card Presen t ed Shape V i sua l  F i e l d Mot 1 on
1 1 d i amond r i g h t up/down
1 2 diamond 1 e f t up/down
2 3 square r i g h t up/down
2 4 square 
Tab l e  8.1
1 e f t up/down
Note t h a t  i n  t h i s  e x p e r i m e n t ,  on a p a r t i c u l a r  s t i m u l u s  
p r e s e n t a t i o n ,  t he  s w i t c h e s  are between Fb and F I ;  £ r  
between Fb and F2.
For  each e x p e r i m e n t a l  p r e s e n t a t i o n ,  mo t i on  o f  one 
shape ( squar e  o r  d i amond)  occu r s  i n  o n l y  one v i s u a l  f i e l d  
( l e f t  o r  r i g h t ) .
To c o n t r o l  f o r  any p r o p e r t i e s  o f  t he  s t i m u l i  whi ch 
mi gh t  have f a v o r e d  shape d e t e c t i o n  i n  one v i s u a l  f i e l d ,  
h a l f  o f  t he  s u b j e c t s ,  matched f o r  sex and t he  hand f i r s t
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used t o  r espond ,  v i ewed t he  ca r ds  r o t a t e d  t h r o ug h  180° and 
r e p l a c e d  i n  t h e  same c a r d h o l d e r .  For  a l l  c a r d s ,  t h i s  
r e v e r s e s  t he  v i s u a l  f i e l d  o f  t he  moving s t i m u l u s  and t he 
n a t u r e  o f  t h e  m o t i o n ,  whi ch becomes down/up ( c f .  t a b l e  
8 . 1 ).
P i l o t  S t u d i e s
The s t i m u l i  were v i ewed b i n o c u l a r l y  under  a range o f  
c o n d i t i o n s  i n  o r d e r  t o  choose a se t  o f  pa ramet e rs  whi ch 
would r e s u l t  i n  a p p r o x i m a t e l y  75% c o r r e c t  i d e n t i f i c a t i o n ,  
i n  a f o r c e d  c ho i c e  s i t u a t i o n ,  o f  which shape i s  mov i ng.  
Aga i n ,  a range o f  e x p e r i m e n t a l  va l ues  were t o  be used t o  
e x a mi n e  w h e t h e r  one h e m i s p h e r e  b e g i n s  t o  c o r r e c t l y  
i d e n t i f y  t he  shape a t  s h o r t e r  s t i m u l u s  d u r a t i o n s  t han  i t s  
c o u n t e r p a r t .
As w i t h  t he  p i l o t  s t u d i e s  f o r  p r ev i ou s  e x p e r i m e n t s ,  
t h e  parameters  i n i t i a l l y  by t h e  e x p e r i m e n t e r  were
v e r i f i e d  and f i n a l i z e d  by t he  o b s e r v a t i o n s  o f  a s s i s t a n t s .
I t  was found t h a t  t he  s t ep  i n  s t i m u l u s  f i e l d  d u r a t i o n  
between be i ng  unab l e  t o  i d e n t i f y  t he  moving shape and 
be i ng  100% c o r r e c t ,  was v e r y  b r i e f .
I t  was found t h a t  f o u r  va l ues  o f  s t i m u l u s  f i e l d  
d u r a t i o n  ( a ,  b,  c and d ,  e m p i r i c a l l y  between 10 and 20 
ms) ,  sepa r a t ed  by i n c r e me n t s  o f  2 ms, r e s u l t e d  i n  t oo  
g r e a t  an i nc r emen t  f o r  most  o b s e r v e r s ,  i . e . ,  a t  d u r a t i o n  
a,  r e s u l t s  mi gh t  be a t  chance,  whereas at  d u r a t i o n  d = a + 
6 ms,  r e p o r t s  were a p p r o x i m a t e l y  100% c o r r e c t ,  w i t h
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e m p i r i c a l l y  i n t e r e s t i n g  data o n l y , d e r i v e d  f rom d u r a t i o n s  b 
and c .
I nc r e me n t s  o f  1 ms gave more l i n e a r  da t a  and were 
t h e r e f o r e  used,  w i t h  d = a + 3 ms, a l t h o u g h  us i ng  t hese  
va l u es  perhaps r e s u l t e d  i n  a somewhat c u r t a i l e d  range.
Since Fb now c o n t a i n e d  a p a t t e r n e d  f i e l d  c o n t r i b u t i n g  
t o  t he  p e r c e p t  o f  m o t i o n ,  i t s  l uminance l e v e l  was set  
equal  t o  t h a t  o f  t h e  o t h e r  two f i e l d s .  Ob s e r v a t i o n s  i n  
t he  p i l o t  s t u d i e s  i n d i c a t e d  t h a t  a l umi nance  l e v e l  o f  0 .5
l o g . f t .  l a m b e r t s  i n  a l l  f i e l d s  r e s u l t e d  i n  s u i t a b l e
appa r en t  b r i g h t n e s s  l e v e l s  o f  t he  s t i m u l i ,  and produced
t h e  r e q u i r e d  r a t e  o f  c o r r e c t  r es ponses .  Dur i ng  t he  
e x p e r i m e n t ,  t h i s  l umi nance  l e v e l  was c o n s t a n t  f o r  a l l
subj  e c t s .
D i r e c t  o b s e r v a t i o n  o f  t he  moving s t i m u l i  r e s u l t e d  i n  
c o r r e c t  i d e n t i f i c a t i o n  o f  w h i c h  shape was m o v i n g  a t  
b r i e f e r  s t i m u l u s  d u r a t i o n s  t han  d i d  f i x a t i o n  on t he  s p o t .  
Ho we ve r ,  t h e  s u b j e c t i v e  i m p r e s s i o n  was s i m i l a r  
i r r e s p e c t i v e  o f  f i x a t i o n  p o i n t .  Thus,  f o r  f i x a t i o n  on t he  
spot  and w i t h  t h e  c a r ds  o r i e n t a t e d  as f o r  p a r t  one o f  t he  
e x p e r i me n t  ( i . e . ,  as d e p i c t e d  i n  f i g u r e  8 . 1 ) ,  t he  pe r c e p t  
f o r  l o n g e r  s t i m u l u s  f i e l d  d u r a t i o n s  was o f  say a diamond 
j ump i ng  up t h en  q u i c k l y  down aga i n  i n  t he  LVF. For  
p r e s e n t a t i o n s  o f  t h e  same s t i m u l u s  a t  a s h o r t e r  d u r a t i o n ,  
t he  p e r c e p t  would be o f  a b r i e f  up t hen  down m o t i on  i n  t he  
LVF, bu t  w i t h  no c l e a r  i m p r e s s i o n  o f  t he  shape.  Thus,  as
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would be ex p e c t ed ,  t he  p e r c e p t  o f  mot i on  remains f o r  
b r i e f e r  d u r a t i o n s  t han  does t he  p e r c e p t  o f  what  i s  mov i ng.
Appar a t us  and Pr ocedure  Cont i nued
The .75 sec ,  1 kh t one  aga in  warned s u b j e c t s  t h a t  a 
p r e s e n t a t i o n  was due.
Fb , w i t h  t he  random do t  t e x t u r e  f i x a t i o n  card  remains  
on t h r o u g h o u t  e x p e r i m e n t a l  p r e s e n t a t i o n s  excep t  d u r i n g  FI 
o r  F2.
The sequence f o r  an e x p e r i me n t a l  p r e s e n t a t i o n  was as 
f o l l o w s :  t h e  s u b j e c t  r e c e i v e s  t he  war n i ng  t one  and
f i x a t e s  t he  c e n t r a l  spot  on Fb;  1 sec a f t e r  t he  t o n e ,  Fb 
i s  sw i t ched  o f f  con t empor aneous l y  w i t h  FI £ r  F2 be i ng 
s w i t ched  on;  FI o r  F2 remai ns  on f o r  one o f  f o u r  d u r a t i o n s  
( s e t  t o  each s u b j e c t ' s  i n d i v i d u a l  t h r e s h o l d ) ;  FI or  F2 i s  
s w i t c hed  o f f  and Fb i s  sw i t ch ed  on con t empor aneous l y  and 
remai ns  on.
The s u b j e c t  r esponds .
The d u r a t i o n  o f  t he  s t i m u l u s  f i e l d ,  whi ch c o n t a i n s  
t he  i n f o r m a t i o n  about  whi ch shape i s  mov i ng,  was set  f o r  
s u b j e c t s  i n  t he  e x p e r i me n t  a t  between 10 and 20 ms, we l l  
w i t h i n  t h e  l a t e n c y  o f  eye movements.
An e x p e r i me n t a l  p r e s e n t a t i o n  i s  r e p r e s e n t e d  i n  f i g u r e  
8.3 ( n o t  drawn t o  s c a l e ) .
S u b j e c t s  aga i n  conveyed t h e i r  r esponses n o n v e r b a l l y  
t o  t h e  e x p e r i m e n t e r  v i a  t h e  two way s w i t c h .  H a l f  t he  
s u b j e c t s ,  c o n t r o l l e d  f o r  sex and hand f i r s t  used t o  
r espond ,  were r eque s t e d  t o  move t he  s w i t c h  down i f  t h e y
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Experiment Six. Temporal sequence of events during an experimental presentation sho^dng the on/off durations of the background field (Fb) and the stimulus fields (FI or F2) .
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saw a squa re move,  and up i f  a diamond.  For  t he  o t h e r  
h a l f  o f  t he  s u b j e c t s ,  t h e  conver se  response was r e q u i r e d .  
Su b j e c t s  r e p o r t e d  t he  shape i n  m o t i o n ,  i r r e s p e c t i v e  o f  t he  
v i s u a l  f i e l d  where mo t i on  o c c u r r ed  o r  t he  t y p e  o f  mo t i on  
p e r c e i v e d .  The s u b j e c t ' s  r esponse was aga i n  communicated 
t o  an e l e c t r o n i c  d i s p l a y  f rom which t he  e x p e r i m e n t e r  cou l d  
read t he  s u b j e c t ' s  r esponse .
Su b j e c t s  were o b l i g e d  t o  respond t o  each s t i m u l u s  
p r e s e n t a t i o n  whi ch was made o n l y  once (a f o r c e d  c h o i c e  
paradigm was emp l oyed) .
As i n  p r e v i o u s  e x p e r i m e n t s ,  s u b j e c t s  r e c e i v e d  no 
f eedback  as t o  t he  c o r r e c t n e s s  o f  i n d i v i d u a l  r es ponses .
F i e l d  Checks
To ensure t h a t  t h e  shapes were e q u a l l y  d e t e c t a b l e  i n
bo t h  v i s u a l  f i e l d s ,  t he  s t i m u l i  were observed b i n o c u l a r l y
as i n  t h e  exp e r i me n t  p r o p e r ,  bu t  f o r  t h e s e  checks t he  
moving s t i m u l i  were f o v e a l l y  f i x a t e d , t hus  e l i m i n a t i n g  
h emi s ph e r i c  e f f e c t s .
The s t i m u l i  were p r esen t ed  at  f o u r  s t i m u l u s  f i e l d
d u r a t i o n s  separ a t ed  by 1 ms around t he  a s s i s t a n t s '  75%
c o r r e c t  l e v e l  f o r  d i r e c t  o b s e r v a t i o n .  The p r e s e n t a t i o n s  
were made i n  each v i s u a l  f i e l d  a c c o r d i n g  t o  t he  schedu l e  
f o r  t he e x p e r i m e n t ,  w i t h  t h e  a s s i s t a n t  i n s t r u c t e d  p r i o r  t o  
each o b s e r v a t i o n  as t o  i n  whi ch f i e l d  t h e  mo t i on  would 
o c c u r .
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There were no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  
between t h e  f i e l d s  f o r  t h e  o v e r a l l  number o f  e r r o r s  made 
d u r i n g  t hese  o b s e r v a t i o n s .  LVF 81% c o r r e c t  RVF 78%, t - 0 . 4 .
T h e r e f o r e  i t  may be accept ed  t h a t  i f  any h e mi s p h e r i c  
d i f f e r e n c e s  appea r ,  t h e y  a r i s e  as a r e s u l t  o f  d i f f e r e n t i a l  
c a p a c i t i e s  o f  t h e  c e r e b r a l  hemi spheres  and are no t  an 
a r t e f a c t  o f  t h e  s t i m u l u s  a r r a y .
S t i m u l u s  P r e s e n t a t i o n s  and Response Sheets
The i ndependen t  measure was t he  d u r a t i o n  o f  t he  
s t i m u l u s  f i e l d ,  whi ch was ass i gned  f o u r  v a l u e s ,  d e s i g n a t e d  
a,  b,  c and d,  depend i ng  on t h e  s u b j e c t ' s  i n d i v i d u a l  
t h r e s h o l d .
Thus,  w i t h  f o u r  s t i m u l u s  f i e l d  d u r a t i o n s ,  two shapes 
t o  be d i f f e r e n t i a t e d ,  and two v i s u a l  f i e l d s ,  as f u l l y  
d i s cuss ed  i n  t he  c o r r e s p o n d i n g  s e c t i o n  o f  Exper i men t  3,  
t h e  s m a l l e s t  number o f  p r e s e n t a t i o n s  which w i l l  c o n t a i n  
one o f  each s t i m u l u s  c o n f i g u r a t i o n  i s  16.  ( P o i n t s  
d e t a i l e d  i n  Exper i ment  3 are o n l y  o u t l i n e d  h e r e . )
S u b j e c t s  r e s p o n d e d  t o  160 b a l a n c e d  s t i m u l u s  
p r e s e n t a t i o n s ,  80 t o  each c e r e b r a l  hemi sphere .
The s t i m u l u s  p r e s e n t a t i o n  o r d e r  and r e s p o n s e  
r e c o r d i n g  shee t s  used i n  Exper i ment  3 were adapted f o r  use 
i n  t h i s  e x p e r i m e n t ,  w i t h  d i r e c t i o n  o f  mo t i on  changed t o  
shape,  and a column I n c l u d e d  t o  r ec o r d  t h e  s u b j e c t s '  
r e p o r t  o f  t h i s .
To c o n t r o l  f o r  any o r d e r  e f f e c t s ,  h a l f  t h e  s u b j e c t s ,  
matched f o r  sex and hand f i r s t  used t o  r espond ,  r e c e i v e d
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p r e s e n t a t i o n s  f r o m  s h e e t s  w i t h  an i n v e r s e  o r d e r  o f  
s t i m u l u s  c o n d i t i o n s .
H a l f  o f  t h e  16 s u b j e c t s ,  b a l a n c e d  f o r  sex and 
response s h e e t ,  began r e s p on d i n g  w i t h  t h e i r  l e f t  hand,  t h e  
o t h e r  8 began by us i ng  t h e i r  r i g h t  hand.  E i g h t y  ba l anced 
t r i a l s  were responded t o  w i t h  each hand,  w i t h  hand changes 
and r e s t  p e r i o d s  a f t e r  16,  32,  64,  96,  and 128 r esponses .
D u r i n g  t h e  r u n n i n g  o f  t h e  e x p e r i m e n t ,  t h e  d a t a
r eco r ded  were:  t h e  f o u r  s t i m u l u s  f i e l d  d u r a t i o n s  se t  f o r
each s u b j e c t ;  t h e  r e s po n d i n g  hand;  t he  l umi nance l e v e l s  o f  
t he  s t i m u l u s  f i e l d s  ( c o n s t a n t  f o r  a l l  s u b j e c t s ) ;  and 
response ( whe t he r  square o r  di amond)  t o  each s t i m u l u s  
p r e s e n t a t i  o n .
As i n  Exper i ment s  3, 4 and 5,  i n  t he  r e s u l t s  s e c t i o n ,  
t r i a l  1 = p r e s e n t a t i o n s  1 - 3 2 ;  t r i a l  2 = p r e s e n t a t i o n s
33- 96 ;  and t r i a l  3 = p r e s e n t a t i o n s  97-160.
Su b j e c t s
The 16 s u b j e c t s  were 8 a d u l t  males (mean age 20.75
y r s . ,  max. 24 y r s . ,  m i n .  19 y r s . ) ; and 8 a d u l t  f emal es  
(mean age 20.75 y r s . ,  max. 24 y r s . ,  mi n .  17 y r s . ) .  Seven 
o f  t h e  males were u n d e r g r a du a t e  s t u d e n t s ,  one a p o s t ­
g r ad u a t e  s t u d e n t ,  a l l  a t  S t .  Andrews U n i v e r s i t y .  Si x  o f  
t h e  f emal es  were un d e r g r a d u a t e  s t u d e n t s ,  f o u r  at  S t .  
Andrews U n i v e r s i t y ,  and two a t  Glasgow U n i v e r s i t y ,  one
s u b j e c t  was a t e a c h e r  and t h e  o t h e r  a s e c r e t a r y .
A l l  s u b j e c t s  were r i g h t  handed,  see r e s u l t s  s e c t i o n ,  
and a l l  had norma l  o r  c o r r e c t e d  v i s i o n .  They had
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v o l u n t e e r e d  t o  p a r t i c i p a t e  i n an expe r i men t  on v i s u a l
p e r c e p t i  o n .
Luminance L e v e l s  o f  t he S t i mu l u s  F i e l d s  
For a l l  s u b j e c t s ,  t h e  % I n t e n s i t y  s c a l e s  o f  t h e
o p t i c a l  u n i t  o f  t h e  t a c h i s t o s c o p e  f o r  FI and F2 were se t  
a t  45 ( w i t h  t he  n e u t r o l  d e n s i t y  g e l a t i n  f i l t e r s  i n  p l a ce )  
and Fb se t  a t  15.
Note t h a t  d u r i n g  t he e x p e r i m e n t ,  no two f i e l d s  are on 
s i m u l t a n e o u s l y .  F i e l d s  were s w i t ched  on c o n t i n u o u s l y  and 
t h e i r  l u m i n a n c e s  measur ed  u s i n g  t h e  SEI p h o t o m e t e r .  
Measurements were t aken  at  w h i t e  i t ems  o f  t e x t u r e .
The va l u es  p r esen t ed  are t he  means o f  a number o f  
pho t omet e r  r e a d i n g s  t aken  a t  d i f f e r e n t  p o i n t s  on t he
s t i m u l u s  f i e l d s .  The r e  were  no d i f f e r e n c e s  i n  t h e
r e a d i n g s  a t  d i f f e r e n t  p o i n t s  on a s t i m u l u s  f i e l d ,  o r  f o r  
t he  d i f f e r e n t  s t i m u l u s  c a r d s .
F i e l d  % I n t e n s i t y  S e t t i n g  Luminance l o g . f t .
1amber t  s
Fb 15 0.5
FI 45 0 . 5
F2 45 0 .5
Tab l e  8.2
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P r ocedure  w i t h  Su b j e c t s
S u b j e c t s  we r e  i n t r o d u c e d  t o  t h e  e x p e r i m e n t a l
s i t u a t i o n ,  had a p p a r e n t  m o t i o n  e x p l a i n e d  and wer e  
a p p r a i s e d  o f  t h e i r  t a s k  i n  a f a s h i o n  s i m i l a r  t o  t h a t  
r e p o r t e d  f u l l y  i n  t he  c o r r e s p o n d i n g  s e c t i o n  o f  Ex p e r i me n t
2. T h e r e f o r e ,  o n l y  as p e c t s  o f  t he  procedure wh i ch  d i f f e r
w i l l  be e l a b o r a t e d  he r e .
The s u b j e c t  v i ewed t he  s t i m u l i  b i n o c u l a r l y  t h r o u g h o u t  
t he  e x p e r i m e n t .
Wh i l e  t h e  s u b j e c t  examined t he  random dot  f i x a t i o n
f i e l d ,  he was t o l d  t h a t  d u r i n g  e x p e r i me n t a l  p r e s e n t a t i o n s ,  
an area o f  t e x t u r e  d e f i n i n g  e i t h e r  a square or  a diamond 
would appear  t o  move i n  e i t h e r  t he  l e f t  £ r  r i g h t  v i s u a l  
f i e l d .
He was t h e n  shown t h e  f o u r  mov i ng  s t i m u l u s  
c o n f i g u r a t i o n s .  For  t h es e  p r e s e n t a t i o n s  he was asked t o  
l ook  d i r e c t l y  a t  t h e  s t i m u l i  and f a m i l i a r i z e  h i m s e l f  w i t h  
them.  The d u r a t i o n  o f  t h e  s t i m u l u s  f i e l d  f o r  t h e s e  
o b s e r v a t i o n s  was 150 ms wh i ch  made t he  shapes s t and  out  
cl  ea r l  y .
I t  was e x p l a i n e d  t o  t he  s u b j e c t  t h a t  h i s  e x p e r i m e n t a l  
t ask  was t o  d e t e c t  whi ch shape was p r esen t ed  i r r e s p e c t i v e  
o f  t he  v i s u a l  f i e l d  o r  t y p e  o f  m o t i o n ,  and communi ca te  
t h i s  t o  t h e  e x p e r i m e n t e r  v i a  t h e  s w i t c h .  He s h ou l d  move 
t he  s w i t c h  up f o r  d i amonds and down f o r  squares  ( o r  
c o n v e r s e l y  d e p e n d i n g  on h i s  e x p e r i m e n t a l  g roup)  as q u i c k l y  
as p o s s i b l e ,  bu t  he shou l d  t r y  t o  avo i d  r e s p o n d i n g  p r i o r
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t o  t he s t i m u l u s  p r e s e n t a t i o n  as number c o r r e c t  was t he  
p r i m a r y  measure.  Dur i ng  t h e  e x p e r i m e n t ,  t r i a l s  would not
be r e p e a t e d ,  so i f  unsure  o f  t h e  shape p r e s e n t e d ,  he
shou l d  guess on t h e  b a s i s  o f  what  he had seen.  As he was 
r e s pon d i n g  by s w i t c h ,  t h e r e  was no need t o  t a l k ,  but  i f  he 
moved t h e  s w i t c h  i n  t he  wrong d i r e c t i o n  by m i s t a k e ,  he 
cou l d  change h i s  response v e r b a l l y .
He would be p r esen t ed  w i t h  shapes r andoml y  i n  each 
v i s u a l  f i e l d ,  w i t h  o n l y  one shape i n one v i s u a l  f i e l d  per  
t r i a l  .
The i mpor t ance  o f  f i x a t i n g  t he spot  d u r i n g  s t i m u l u s  
p r e s e n t a t i o n s  was emphas i zed,  and he should  avo i d  t r y i n g  
t o  a n t i c i p a t e  t he  v i s u a l  f i e l d  i n  whi ch t he  s t i m u l u s  would
appear ,  and not  f l i c k  h i s  eyes over  t o  where i t  had
o c c u r r e d .  He would r e c e i v e  a war n i ng  t one  one second 
p r i o r  t o  each s t i m u l u s  p r e s e n t a t i o n ,  when he heard t h i s ,  
he should  f i x a t e  t he  spot  u n t i l  c o mp l e t i o n  o f  t h e  s t i m u l u s  
c y c l e .
Dur i ng  t he e x p e r i m e n t ,  t he  s t i m u l u s  d u r a t i o n  would be 
such t h a t  he would somet imes make m i s t a k es  about  t he  shape 
p r e s e n t e d .
The t h r e s h o l d  s e t t i n g  p r e t r i a l s  were conduct ed w i t h  
t h e  s u b j e c t  r e c e i v i n g  t h e  w a r n i n g  t o n e  t h r o u g h  t h e  
headphones,  f i x a t i n g  t he  s p o t ,  and r espond i ng  v i a  t he  
swi  t c h .
P r e s e n t a t i o n s  o f  s h a p e / s i d e  were made r andoml y  and 
t he  s t i m u l u s  f i e l d  d u r a t i o n s  were q u i c k l y  reduced t o  30
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ms, where t he  shapes are  s t i l l  d e t e c t e d  w i t h  r e l a t i v e  
ease.  Decreases o f  5 ms were made f o r  each subsequent  
p r e s e n t a t i o n  u n t i l  t he  s u b j e c t  made an e r r o r  o r  h e s i t a t e d  
c o n s i d e r a b l y  i n  h i s  r e spon se .  When t h i s  o c c u r r e d ,  a lways 
w i t h  t he  s t i m u l u s  d u r a t i o n  i n  t he  10 t o  20 ms r ange ,  more
p r e s e n t a t i o n s  v a r y i n g  by 1 ms were made t o  more a c c u r a t e l y
a s c e r t a i n  t he  s u b j e c t ' s  t h r e s h o l d .  When t h i s  had been 
d e t e r m i n e d ,  f o u r  s t i m u l u s  f i e l d  d u r a t i o n s  separ a t ed  by 1 
ms were s e l e c t e d  f o r  use i n t he  e x p e r i m e n t ,  and checked by 
f u r t h e r  p r e s e n t a t i o n s .
These p r e t r i a l s  a l s o  served as p r a c t i c e  f o r  t he  
s u b j e c t ,  and c o n f i r m a t i o n  t o  t h e  e x p e r i m e n t e r  t h a t  t he  
s u b j e c t  was f o l l o w i n g  e x p e r i me n t a l  i n s t r u c t i o n s .
The s u b j e c t  t hen  removed t h e  headphones and any
problems were c l a r i f i e d .
He was t o l d  t h a t  d u r i n g  t he  ex pe r i men t  he would 
r a n d o m l y  r e c e i v e  p r e s e n t a t i o n s  a t  d i f f e r e n t  s t i m u l u s  
d u r a t i o n s  so he shou l d  not  be s u r p r i s e d  i f ,  on some
t r i a l s ,  t h e  shape appeared l e s s  d i s t i n c t .
He would be g i ven  b r eaks  d u r i n g  t he e x p e r i men t  and at  
t h es e  b r eaks  change r e s p on d i n g  hand.  The e x p e r i m e n t e r  
would keep t r a c k  o f  t h i s .
The s u b j e c t  was t h e n  g i v e n  a r esume o f  t h e  
e x p e r i me n t a l  s e q u e n c e - - t he  t one  would warn him t o  f i x a t e  
t he  s p o t ;  t h e  p r e s e n t a t i o n  would f o l l o w  i n  one second and 
he should  respond a c c o r d i n g  t o  shape,  up f o r  d i amonds,  
down f o r  squares ( o r  c o n v e r s e l y )  and guess i f  u n c e r t a i n .
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i r r e s p e c t i v e  o f  t he  v i s u a l  f i e l d  o r  t he  t yp e  o f  mo t i on  
p e r c e i v e d ;  a f t e r  r e s po n d i n g  he could r e l a x  t i l l  t he  t one  
o c c u r r e d  ag a i n .  He was reminded o f  t he  hand t o  use f i r s t  
and t he  i mpor t ance  o f  f i x a t i n g  t h e  s p o t .
The expe r i men t  p roceeded.
At t he  c o m p l e t i o n  o f  t h e  e x p e r i m e n t ,  t h e  s u b j e c t  
f i l l e d  ou t  t h e  handedness q u e s t i o n n a i r e ;  was asked about  
r esponse m e d i a t i o n  by sub voca l  v e r b a l i z a t i o n ;  had t he 
purpose o f  t h e  exp e r i me n t  f u l l y  e x p l a i n e d ;  was asked t o  
r e c r u i t  f r i e n d s  as s u b j e c t s  b u t  n o t  t o  r e v e a l  t h e  
he mi sph e r i c  n a t u r e  o f  t h e  t a s k  t o  them p r i o r  t o  t h e i r  
p a r t i c i p a t i o n ;  and t hanked f o r  h i s  a s s i s t a n c e ;  a l l  as i n  
p r e v i o u s  e x p e r i m e n t s .
Results : Experiment Six
No s u b j e c t  was unabl e  t o  c o r r e c t l y  i d e n t i f y  squares  
and diamonds a t  t he  a p p r o p r i a t e  s t i m u l u s  f i e l d  d u r a t i o n s .  
No one who v o l u n t e e r e d  t o  p a r t i c i p a t e  i n  t h e  expe r i men t  
was e l i m i n a t e d  f o r  an i n a b i l i t y  t o  p e r c e i v e  t he  shapes at  
s i g n i f i c a n t l y  above c h a n c e  l e v e l s ,  o r  f o r  any o t h e r  
r eason .
P e r c e n t  c o r r e c t  s c o r e s  wer e  c a l c u l a t e d  f o r  each 
h a n d / h e m i s p h e r e / t r i a l /  c o n d i t i o n / s h a p e  c o mb i n a t i o n  f o r  a l l  
16 s u b j e c t s .
Ana l yses  o f  v a r i a n c e  were per formed on t he  p e r c en t  
c o r r e c t  s c o r e s  t o  t e s t  f o r  s t a t i s t i c a l l y  s i g n i f i c a n t  
e f f e c t s .  The w i t h i n  s u b j e c t  v a r i a b l e s  were hemi sphere 
( l e f t  and r i g h t ) ,  hand ( l e f t  and r i g h t ) ,  t r i a l  ( one ,  two
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H ale  Female
Hem# Cond# Shape Mean 8D Mean SD
h à 8 87.50 35.36 87.50 35.36
L a J> 62.50 51.75 37.50 51.75
L b S 87.50 55.36 75.00 46.29
L b D 87.50 35.36 62.50 51.75
L o S 75.00 46,29 100,00 00,00
L 0 D 87.50 35.55 75.00 46.29
L d S 62.50 51.75 100,00 00.00
Jx d D 87.50 35.36 57.50 51.75
R a S 75.00 46.29 100,00 00.00
R a D 57.50 51.75 62.50 51.75
R b S 100,00 00.00 75.00 46.29
R b, D 50,00 53.45 62.50 51.75
R o- S 100,00 00,00 87.50 35.55
R e D 87.50 35.35 87.50 55.35
R d S 100.00 00,00 100.00 00,00
R d D 37.50 51.75 62,50 51.75
Table 8A#
Experiment Six# Summary data# Percent correct Trial One, Le^t Hand
across all subjects.• -Males (n = 8) and Females (n = 8).
The conditions are increasing stimulus field durations.
S = square; D = diamond.
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Male Female
Hem# Cbnd# Shape Mean SD Mean SD
L a S 75.00 46.29 100,00 00.00
L a D 62.50 51.75 87.50 55.55
L b 8 87.50 35.56 87.50 55.55
L b D 100.00 00.00 50.00 55.45
L 0 8 75.00 46.29 75.00 46.29
L 0 D 75.00 46,29 75.00 46.29
L d S 100.00 00,00 75.00 46.29
L d D 62,50 51.75 62.50 51.75
R a- S 100,00 00.00 75.00 46,29
1 a D 62.50 51.75 50.00 55.45
R b S 100,00 00.00 87.50 55.55
R b D 62,50 51.75 62.50 51.75
R c 8 100.00 00.00 75.00 46.29
R 0 D 75.00 46.29 75.00 46,29
R d 8 100,00 00,00 100,00 00.00
R d D 87.50 55.55 75.00 46.29
Table 8B,
Experiment Six# Summary data# Percent correct Trial One, Right Hand
across all subjects. Males (n = 8) and Females (n = 8).
The conditions are increasing stimulus'field durations.
S = square; D = diamond.
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M ale Female
Hem. Cond. Shape Mean SD Mean SD
L a S 07.50 35.36 87.50 25.15
L a D 81,25 25.88 68.75 57.20
L b 8 93.75 17.68 93.75 17.68
L b D 93.75 17.68 75.00 57.80
L o 8 100,00 00,00 100.00 00.00
L 0 D 87.50 23.15 68.75 45.80
L d S 81.25 57.20 95.75 17.68
L d D 68,75 45.81 62.50 35.36
K a S 100.00 00,00 87.50 25.15
R a D 68,75 ' 25.88 75.00 57.80
R b S 87.50 23.15 95.75 17.68
R b D 56.25 32.04 68.75 25.88
R 0 S 100,00 00,00 95.75 17.68
H 0 D 75.00 57.80 81.25 57.20
R d S 100.00 00,00 68.75 57.20
R d D 75.00 26,73 81.25 57.20
Table 80,
Experiment Six* Summary data. Percent correot Trial Two, Left hand
across all subjects. Males (n = 8) and Females Cn = 8).
The conditions are increasing stimulus field durations',
S = square; D = diamond.
/
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Male Female
Hem. Cond. Shape HeaH SD Mean SD
L a S 87.50 23.15 87.50 23.15
I, a D 68.75 37.20 56.25 49.55
L b S 81.25 37.20s 87.50 23.15
L b D 87,50 23.15 68.75 25.88
L 0 S 81.25 25.88 93.75 17.68
L c D 81.25 25.88 62.50 44.32
L d S 87.50 35.36 93.75 17.68
L d D 87.50 23.15 56.25 32.04
R a S 93.75 17.68 100.00 00.00
R a D 81.25 25.88 75.00 37.80
R b 8 93.75 17.68 93.75 17.68
E b D 62.50 35.36 87.50 23.15
R c S 100.00 00.00 93.75 17.68
R 0 D 68.75 37.20 62.50 35.36
R d 8 100.00 00.00 81.25 37.20
R d D 62.50 35.36 81.25 25.88
Table 8D,
Experiment Six. Summary data. Percent correot Trial Two. Eight Hand
across all subjects. Males (n = 8) and Females (n = 8).
The conditions are increasing stimulus field durations,
S = square; D = diamond.
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Male Female
Hem. Cbnd. shape Mean SD Mean SD
L a S 68.75 45.81 81.25 57.20
L a D 68.75 57.20 75.00 26.73
L b S 75.00 46.29 81.25 25.88
L b D 95.75 17.68 62.50 51.75
L c S 87.50 25.15 100.00 00.00
L 0 D 87.50 25,15 62.50 44.32
L d S 87.50 25.15 95.75 17.68
L d D 87.50 55.56 75.00 37.80
R a S 95.75 17.67 100.00 00,00
R a D 62.50 44.52 75.00 26.73
R b S 87.50 25.15 95.75 17.68
R b D 50.00 46.29 68.75 37.20
R 0 8 100.00 00.00 95.75 17.68
R 0 D 68.75 45.81 100.00 00.00
R d ' S 100.00 00.00 87.50 23.14
R d D 75.00 57.80 62.50 23.14
Table 8E*
Experiment. Six. summary data. Percent correot Trial Three,Left Hand
across all subjects. Males (n = 8) and Females (n = 8).
The conditions are increasing stumulus field durations.
S = square; D = diamond.
Iy
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H ale  Female
Bern, Cond, Shape Kean SD Mean SD
L a S 87.50 23.15 93.75 17.68
L a D 62,50 44.32 62.50 35.36
L b 8 93.75 17.68 93.75 17.68
L b D 75.00 26.73 62.50 35.36
L o S 87.50 23.15 81.25 25.88
L c D 68,75 45.81 68.75 37.20
L d S 81.25 37.20 93.75 17.68
L d D 68.75 37.20 75.00 37.79
R a 8 100.00 00.00 87.50 23.15
R a D 75.00 37.80 75.00 26.73
R b S 87.50 23.15 87.50 23.15
R b D 68.75 45.81 75.00 37.80
R 0 S 100.00 00.00 93.75 17.68
R 0 D 87.50 23.15 81.25 25.88
R d 8 100.00 00.00 93.75 17.68
R d D 68,75 37.20 93.75 17.68
Table 8F.
Experiment Six# Summaiy.data. Percent correct Trial Three Right Hand
across all subjects. Males (n = 8) and Females (n = 8).
The conditions are increasing stimulus field durations.
S = square; D = diamond.
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and t h r e e ) ,  c o n d i t i o n  ( f o u r  Increasing st imulus f i e l d
d u r a t i o n s ) ,  and shape (squares and diamonds).  The between
subject  v a r i a b l e  was sex (male and female ) .
The mean minimum f i e l d  dura t ion set by subjects  was
13-0 ms, standard d e v i a t i o n  3-4 ms.
The mean o v e r a l l  percent  cor rect  score was 80.60%.
The s i g n i f i c a n t  main e f f e c t s  were: c o n d i t i o n ,  £  <
. 0 5 ,  t a b l e  8 . 3 ,  f i g u r e  8 . 4 ,  percent cor rec t  increases wi th
i n c r e a s i n g  s t i m u l u s  f i e l d  d u r a t i o n ,  w i t h  a maximum
occurr ing at  c o n d i t i o n  3;  shape, £  < .0 0 1 ,  sub jects scored
90.04 percent  c o r r e c t  f o r  squares and 71.16% f o r  diamonds.  
Non s i g n i f i c a n t  e f f e c t s :  sex (male 81.64% female 79.56%)
t r i a l  (one 77.73% two 82.23% three 81.84%) hand ( l e f t
80.21% r i g h t  80.99%) or hemisphere ( l e f t  79.36% r i g h t
81.84%Jhe only  s i g n i f i c a n t  f i r s t  order i n t e r a c t i o n  was hand
X c o n d i t i o n ,  £  < . 0 5 ,  t a b l e  8 . 4 ,  f ig u r e  8 . 5 ,  where the
maxima at c o n d i t i o n  c in the main e f f e c t  fo r  c o n d i t io n  can
be seen to r e s u l t  from a p e c u l i a r  leap in percent  c o r r e c t
at c o n d i t i on  c f o r  the l e f t  hand. There were no other*
s i g n i f i c a n t  f i r s t  order  e f f e c t s .
There were no s i g n i f i c a n t  t r i p l e  i n t e r a c t i o n s .
The mean handedness score f o r  males was 2 . 3 1 ,  
st an da rd  d e v i a t i o n  . 3 7 ,  f o r  females  2 . 4 2 ,  s t a n d a r d  
dev ia t i on  . 3 3 ,  and o v e r a l l ,  2 .3 7 ,  standard d e v i a t i o n  . 3 4 .
Three (male)  subjec ts  reported using no sub— vocal  
v e r b a l i z a t i o n  dur ing the exper iment;  f i v e  sub jec ts  ftwo 
male, t h r e e  female)  reported using sub-vocal v e r b a l i z a t i o n  
i n i t i a l l y  u n t i l  the  response became p ra c t ic e d .  Five
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Experiment Six. Percent correct responses as a function of increasing stimulus duration.
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Experdînent Six. Significant hand X stimulus duration interaction. Percent correct responses sho^ r a different pattern for the two hands with increasing stimulus duration.
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s u b j e c t s  ( t w o  m a l e ,  t h r e e  f e m a l e )  used sub— v o c a l  
v e r b a l i z a t i o n  t h r o u g h o u t ;  t h r e e  s u b j e c t s  (one ma l e ,  two 
f e m a l e s )  m e d i a t e d  t h e i r  r e s p o n s e s  w i t h  s u b -  v o c a l  
v e r b a l i z a t i o n  f o r  most  o f  t h e  e x p e r i m e n t .  The f i r s t  e i g h t  
s u b j e c t s  d e s c r i b e d  c o n s t i t u t e d  t he  “ no" g r oup ,  t he  l a t t e r  
e i g h t  t h e  " yes "  g r oup .
I t  was expec ted t h a t  s u b j e c t s  who r e p o r t e d  us i ng  sub- 
. voca l  v e r b a l i z a t i o n  would g i v e  h i g h e r  l e f t  hemi sphere 
c o r r e c t  minus r i g h t  hemi sphere c o r r e c t  s c o r es .  For  t he 
" yes "  g r oup ,  mean L-R - 0;  " no"  g r oup ,  mean L-R ~ - 4 . 5  ( i n  
t he  expec ted d i r e c t i o n ) .  [These are raw da t a  s c o r e s . ]  
Ho we v e r ,  a t  t e s t  w h i c h  compared t h e  g r oups  was 
n o n s i g n i f i c a n t  ( t  -  1 . 1 8 ) .
Pe r c en t  C o r r e c t
F i e l d  D u r a t i o n  a 
F i e l d  D u r a t i o n  b 
F i e l d  D u r a t i o n  c 
FI e l d  D u r a t i  on d
77.86 
79.56 
84.24 
80.73 
Tab l e  8 . 3
F i e l d  Du r a t i o n  a 
F i e l d  D u r a t i o n  b 
F i e l d  D u r a t i o n  c 
F i e l d  D u r a t i o n  d
Pe r c e n t  C o r r e c t  
L e f t  Hand 
76.30 
78.12 
87.76 
78.65 
Tab l e  8 ,4
R i g h t  Hand 
79.43 
80.99 
80.73 
82.81
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Di s c u s s i o n
In t h i s  e x p e r i m e n t ,  we examined whe t her  t h e r e  were 
d i f f e r e n c e s  between t he  c e r e b r a l  hemi spheres  i n  t h e i r  
a b i l i t y  t o  d i f f e r e n t i a t e  between t he  shapes o f  s t i m u l i  
moving i n  t he  v i s u a l  f i e l d .  The shapes were squares  and 
d i amonds,  camouf l aged  I n  a random t e x t u r e  f i e l d  u n t i l  
r e vea l e d  i n  a p p a r e n t  m o t i o n .
The shapes were d i s p l a c e d  i n t he  v i s u a l  f i e l d  such 
t h a t  t h e y  were l a t e r a l i z e d  t o  e i t h e r  t he  l e f t  o r  r i g h t  
c e r e b r a l  hemi spher e .  The s u b j e c t s  t a s k  was t o  i d e n t i f y  
t he  shape i n  m o t i o n .  I r r e s p e c t i v e  o f  t he  s i d e  on whi ch i t  
a p p e a r e d  o r  t y p e  o f  movement  p e r c e i v e d ,  and r e s p o n d  
m a n u a l l y .
The d e p e n d e n t  me as u r e  was t h e  number  o f  shapes  
c o r r e c t l y  i d e n t i f i e d .
S t i m u l u s  c o n d i t i o n s  ( e . g . ,  l ow c o n t r a s t ,  o r  a masking 
I S I )  wh i ch  i n  p r e v i o u s  e x p e r i m e n t s  i n  t h i s  s e r i e s  had been 
shown t o  r e s u l t  i n  h e m i s p h e r i c  d i f f e r e n c e s ,  were 
e l i m i n a t e d  f rom t h i s  s t u d y .
As m i g h t  be e x p e c t e d ,  t he  number c o r r e c t  i n c r e a s e d  
w i t h  i n c r e a s i n g  s t i m u l u s  f i e l d  d u r a t i o n  (_p < . 0 5 ) .
S t r a n g e l y  t h e r e  was a maximum a t  d u r a t i o n  c .  The 
s i g n i f i c a n t  f i e l d  d u r a t i o n  x hand i n t e r a c t i o n  (£  < . 0 5 ) ,  
f i g u r e  8 . 5 ,  shows t h a t  t h i s  maximum i s  due t o  t h e  l e f t  hand 
da t a .  In a r i g h t  handed s u b j e c t  p o p u l a t i o n  t h e r e  i s  no
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p l a u s i b l e  account  f o r  t h i s  e f f e c t .  { F i e l d  d u r a t i o n  x hand 
X hemisphere was v e r y  n o n s i g n i f i c a n t ,  £  = . 8 5 0 . )
Shape was h i g h l y  s i g n i f i c a n t ,  p < . 001.  Su b j e c t s
d e t e c t e d  squares  a t  a r a t e  o f  90% c o r r e c t ;  w h i l e  diamonds 
were c o r r e c t l y  d e t e c t e d  on 71% o f  p r e s e n t a t i o n s .  Th i s  
o ccu r r e d  d e s p i t e  d i amonds e x t e n d i n g  s l i g h t l y  c l o s e r  t o  
f i x a t i o n  ( 0 . 4 °  VA) .  The i r r e g u l a r  edges o f  t he  "d i amonds"  
may have r e s u l t e d  i n  b e t t e r  camouf l age t han t he  s t r a i g h t  
edges o f  t he  moving squar es .  The d i f f e r e n c e  i m p l i e s  t h a t  
g e n e r a l l y  s u b j e c t s  d i d  not  adopt  a s t r a t e g y  o f  d e t e c t i n g  
" s q u a r es "  and "non s q u a r e s , "  but  a t t empt ed  t o  i d e n t i f y  t he  
shapes based on t h e  i n d i v i d u a l  c o n f i g u r a t i o n  o f  each.
I t  i s  p o s s i b l e  t h a t  t he  response "d i amond"  was more 
d i f f i c u l t  s e m a n t i c a l l y .  However ,  t h i s  c o n j e c t u r e  i s  no t  
suppor t ed  by a s t r o n g l y  n o n s i g n i f i c a n t  hemi sphere x shape 
i n t e r a c t i o n  (£ = . 5 2 3 ) .
There were no o t h e r  s i g n i f i c a n t  main e f f e c t s  f o r  t he  
o t h e r  v a r i a b l e s  e n t e r e d  i n  t h e  a n a l y s i s ,  i . e . ,  s e x ,  
t r i a l s ,  hand,  o r  hemi spher e .  And no o t h e r  f i r s t  o r  second 
o r d e r  i n t e r a c t i o n s .
The p i l o t  s t u d i e s  showed t h a t  t he pe r cep t  o f  mo t i on  
remai ns  f o r  b r i e f e r  s t i m u l u s  d u r a t i o n s  t han t h e  p e r c e p t  o f  
what  i s  mov i ng.  C o n f i r m i n g  t h a t  d e t e c t i n g  mo t i on  i s  a 
more b a s i c  v i s u a l  a b i l i t y  t han  i d e n t i f y i n g  t he  shape o f  a 
moving o b j e c t .  Given t h i s ,  we expected t h a t  perhaps t he  
hemi spheres m i g h t  be d i s p a r a t e  i n  t he  pe r c e n t  o f  shapes
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c o r r e c t l y  i d e n t i f i e d  i n t he  c u r r e n t  e x p e r i m e n t .  A number 
o f  p o s s i b l e  d i f f e r e n c e s  w i l l  be c o n s i d e r e d .
I f  t h e  r esponse was v e r b a l l y  med i a t e d ,  one would 
expec t  l e f t  hemi sphere s u p e r i o r i t y .  No such main e f f e c t  
was obse r ved .  Repor t s  o f  sub - voca l  v e r b a l i z a t i o n  were 
somewhat ambiguous s i n c e  t h e  m a j o r i t y  o f  s u b j e c t s  used sub- 
- voca l  v e r b a l i z a t i o n  f o r  p a r t  o f  t he  e xpe r i men t  and ceased 
as t h e y  became f a m i l i a r  w i t h  t h e  t a s k .  However ,  s u b j e c t s  
were ass i gned t o  " yes "  and "no"  s u b - v o c a l  v e r b a l i z a t i o n  
group as a c c u r a t e l y  as p o s s i b l e .  For  t h e  " yes "  group 
( i m p l y i n g  l e f t  hemi sphere a c t i v i t y ) ,  t he  o v e r a l l  mean l e f t  
h e m i s p h e r e  m i nu s  r i g h t  h e m i s p h e r e  d i f f e r e n c e  f o r  raw 
scor es  was z e r o .  For  t he  "no"  g r oup ,  t h i s  d i f f e r e n c e  was 
- 4 , 5  ( i n  t h e  expec ted  d i r e c t i o n  f o r  r i g h t  hemi sphere 
a c t i v i t y ) .  But  a t - t e s t  showed t h a t  t he  two groups d i d  
not  d i f f e r  s i g n i f i c a n t l y  on p e r c e n t  c o r r e c t  scored by t h e  
c e r e b r a l  hemi spher es .  A l s o ,  i f  g e n e r a l l y  as s u b j e c t s  
became p r a c t i c e d  on t he  t a s k ,  t h e y  ceased us i ng  sub—vocal  
v e r b a l i z a t i o n  and hence l e f t  hemisphere m e d i a t i o n ,  one 
would expec t  a hemi sphere x t r i a l s  e f f e c t  w i t h  t h e  l e f t  
hemi sphere b e t t e r  i n i t i a l l y .  No such r e s u l t  was o b t a i n e d  
(hemi sphere  x t r i a l s ,  £  = . 6 1 4 ) .
The p r ec ed i ng  f i n d i n g s  t end t o  argue a g a i n s t  a l e f t  
hemi sphere v e r b a l l y  med i a t ed  approach t o  t h e  c u r r e n t  t a s k .  
However ,  t he  use by some s u b j e c t s  o f  v e r b a l i z a t i o n  by both  
h e m i s p h e r e s  i s  n o t  p r e c l u d e d .  Z a i d e l  ( 1 9 7 5 ) ,  a f t e r  
t e s t i n g  commissurotomy and hemi sphereectomy p a t i e n t s  on
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t h e  token  t e s t ,  conc luded  t h a t  " t h e  r i g h t  hemisphere can 
comprehend s i z e  a d j e c t i v e s ,  c o l o u r  a d j e c t i v e s  and shape 
nouns when t h e y  are p re s e n te d  i n  i s o l a t i o n  w i t h  a smal l  
c h o i c e  a r r a y . "  Other  s p l i t  b r a i n  s t u d i e s  have shown th e  
r i g h t  h e m i sp h e r e ' s  a b i l i t y  t o  p rocess nouns (Gazzaniga & 
S p e r r y ,  1 96 7 ; G a z z a n i g a ,  1 970 ; G a z z a n i g a  & Hi 11 y a r d ,
197 1) .
On a p u r e l y  p e r c e p t u a l  nonverba l  t a s k ,  one would 
expect  t h e  r i g h t  hemisphere t o  be s u p e r i o r .  The "no"  sub-  
■vocal  v e r b a l i z a t i o n  group d i d  on average show h i g h e r  r i g h t  
hemisphere s c o r e s ,  bu t  t h e  d i f f e r e n c e  between t h i s  group 
and the  "yes "  s u b j e c t s  was not  s t a t i s t i c a l l y  s i g n i f i c a n t .  
A l so t h e  n o n s i g n i f i c a n t  main hemisphere e f f e c t ,  p = .48 7 ,  
c l e a r l y  shows no d i f f e r e n c e  be tween  t h e  h e m i s p h e r e s  
o v e r a l l .  Thus on a p u r e l y  p e r c e p t u a l  accoun t  o f  t he  
r e s u l t s ,  t h e  l e f t  hemisphere i s  no t  s i g n i f i c a n t l y  i n f e r i o r  
t o  t h e  r i g h t .
The l e f t  hemisphere co u ld  have mediated i t s  d e c i s i o n s  
v e r b a l l y ,  w h i l e  t h e  r i g h t  responded to  the  s t i m u l i  on a 
p e r c e p t u a l  b a s i s .  H o we ve r ,  i n  t h i s  c a s e ,  t h e  l e f t  
hemisphere has t o  f i r s t  v i s u a l l y  i d e n t i f y  t he  shape b e f o r e  
a s s i g n i n g  a v e r b a l  l a b e l .  In t h i s  i n i t i a l  p e r c e p t u a l  
d e t e c t i o n ,  t h e  r e s u l t s  show t h e  l e f t  t o  be no worse than  
the  r i g h t  c e r e b r a l  hemisphere .
The s t u d i e s  rev iewed in  c h a p t e r  one and c i t e d  i n  the 
i n t r o d u c t i o n  t o  t h i s  c h a p t e r ,  which have used s t a t i o n a r y  
shapes as v i s u a l  s t i m u l i ,  have y i e l d e d  m ix e d  o r  no
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h e m i s p h e r i c  dominance e f f e c t s .  The outcome o f  t h e  c u r r e n t  
ex p e r im e n t  i s  not  i n c o n s i s t e n t  w i t h  th e se  r e s u l t s .  We 
fo u n d ,  f o r  t he e x p e r i m e n t a l  parad igm used,  t h a t  f o r  normal 
r i g h t  handed s u b j e c t s ,  t h e r e  i s  no d i f f e r e n c e  i n  c e r e b r a l  
h e m i s p h e r i c  a b i l i t y  t o  i d e n t i f y  moving shapes.
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CHAPTER 9 
DISCUSSION 
INTRODUCTION
The r e p o r t e d  e x p e r im e n t s  c o n s t i t u t e d  a s e r i e s  o f  
s t u d i e s  on the v i s u a l  p e r c e p t i o n  o f  m o t i o n .  Under sp e c ­
i f i c  s c r u t i n y  was the  p o s s i b i l i t y  o f  d i f f e r e n c e s  between 
the  c e r e b r a l  hemispheres  i n  t h e i r  a b i l i t y  t o  p rocess  v i ­
sual  m o t i on  i n f o r m a t i o n .
S u b j e c t s  i n  a l l  s t u d i e s  were normal r i g h t  handed 
a d u l t  humans. S t i m u l i  were v iewed b i n o c u l a r l y  and r e s ­
ponses were manual t h r o u g h o u t .  E x p e r im e n t a l  compar i sons  
were made between th e  v i s u a l  h a l f  f i e l d s  (VFs) i n  d e t e c ­
t i o n  o f  re a l  m o t i o n ,  a p p a r e n t  mo t ion  under  v a r i o u s  s t i m ­
u l u s  c o n d i t i o n s ,  a p p a r e n t  mo t io n  i n  the t h i r d  d imens ion  
and shape r e c o g n i t i o n  th ro u g h  a p p a r e n t  m o t i o n .  In a d d i ­
t i o n ,  a l t h o u g h  responses t o  s t i m u l i  i n  a l l  e xp e r i m e n t s  
were manual ,  t he  p o s s i b l e  r o l e  o f  v e rb a l  m e d i a t i o n  i n  
the se  t a s ks  was d i s c u s s e d .
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MOTION PERCEPTION
The a n a l y s i s  o f  v i s u a l  mo t ion  appears t o  be a 
v i s u o - s p a t i a l  t a s k .  However,  t he  path  o f  an o b j e c t  i n  
m o t i o n  must  a l s o  be d e s c r i b e d  i n  terms o f  a s e r i e s  o f  
p o s i t i o n s  i n  t i m e .  The r i g h t  hemisphere i s  t r a d i t i o n a l ­
l y  v iewed as be ing  v 1 s u o - s p a t i a l l y  s u p e r i o r ,  whereas the 
l e f t  i s  c o n s i d e r e d  to  be dominant  f o r  s e q u e n t i a l  p r o ­
c e s s i n g .  I t  i s  t h e r e f o r e  not  i m m e d i a t e l y  obv ious  which 
hemisphere  shou ld  be more a c c u r a t e  when c o n f r o n t e d  w i t h  
a d i f f i c u l t  mo t ion  d e t e c t i o n  t a s k .  I ndeed ,  t he  c u r r e n t  
s e r i e s  o f  e xp e r i m e n t s  show t h a t  one hemisphere i s  no t  
c o n s i s t e n t l y  s u p e r i o r  f o r  mo t ion  d e t e c t i o n .  S h i f t s  in  
VF a c cu rac y  occur  f o r  changes i n  s t i m u l u s  c o n d i t i o n s .
F i v e  o f  t he  c u r r e n t  e x p e r i m e n t s  s t u d i e d  ap pa ren t  
m o t i o n  and one rea l  m o t i o n .  As was d i s c u s s e d  in  c h a p t e r  
f o u r ,  a p p a r e n t  mo t ion  has been e m p i r i c a l l y  s t u d i e d  s in ce  
Exner  ( 1 8 7 5 ) .
W er the im er  ( 1 9 1 2 ) ,  Gibson ( 1 9 5 4 ) ,  Gregory (1966)  
and F r i s b y  ( 1 9 7 2 ) ,  c o n s i d e r  t h a t  r e a l  and a p p a re n t  mo­
t i o n  a re  media ted  by the  same neura l  mechanism, whereas 
K o l e r s  (1963 ,  1964,  197 2) ,  b e l i e v e s  t h a t  " t h e  neu ra l  me­
chanisms f o r  the two t ypes  o f  p e r c e p t i o n  must  be q u i t e  
d i f f e r e n t . "
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The p r e s e n t  s e r i e s  o f  e xp e r i m e n t s  cannot  r e s o l v e  a 
c o n t r o v e r s y  which has c o n t i n u e d  f o r  a hundred y e a r s .  
I n d e e d ,  S e k u l e r  (1975)  has c r i t i c i s e d  such a t t e m p t s :  
"Among the  i s s u e s  t h a t  have gen era te d  much t h e o r e t i c a l  
h ea t  w i t h o u t  t he  he lp  o f  much e x p e r im e n t a l  l i g h t ,  i s  t he  
r e l a t i o n s h i p  between r e a l  and ap p a re n t  m o t i o n . "
REAL AND APPARENT MOTION
Over the  l a s t  decade,  new a p p a re n t  mo t ion  s t i m u l u s  
c o n f i g u r a t i o n s  have been s t u d i e d  which have extended the 
d i s c u s s i o n  on mo t ion  p e r c e p t i o n .  These r e c e n t  d e v e l o p ­
ments w i l l  be rev iew ed  he re .
In  the  m a j o r i t y  o f  e x p e r i m e n t s  r e p o r t e d  i n  t h i s  
t h e s i s ,  t he  s t i m u l i  used were random b l a ck  and w h i t e  
t e x t u r e  f i e l d s  i n  which a l a t e r a l i s e d  smal l  shape was 
d e f i n e d  i n  SI and i t s  r e l a t i v e  p o s i t i o n  s h i f t e d  i n  32. 
W i th  a p p r o p r i a t e  t a c h i s t o s c o p i c  p r e s e n t a t i o n ,  t he  smal l  
shape may be v iewed i n  a p p a r e n t  m o t i o n .
M o t i on  p e r c e p t s  produced by such s t i m u l i  have been 
e x t e n s i v e l y  s t u d i e d  by B r a d d ic k  (1973,  1974) and d i s ­
cussed by him ( 1 9 8 0 ) .  He r e p o r t s  t h a t  random do t  s t i m u -
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11 g i v e  a p p a r e n t  mo t ion  p e r c e p t s  which d i f f e r  f rom the 
a p p a r e n t  m o t i on  o f  t r a d i t i o n a l  s t i m u l u s  d i s p l a y s .
B r a d d ic k  (1974)  found t h a t  when the  t a r g e t  shape 
was d i s p l a c e d  by more than 1 5 ’ a r c ,  c o h e r e n t  mo t ion  o f  
t he  f i g u r e  broke down and i t  c o u ld  not  be d i f f e r e n t i a t e d  
f rom the  backg round .  ( I n  t h i s  e x p e r i m e n t ,  backgrounds 
i n  s u c c e s s i v e  p r e s e n t a t i o n s  were u n c o r r e l a t e d ) .  Th i s  
breakdown e f f e c t  depended on the a c t u a l  d i s p la c e m e n t s  i n  
v i s u a l  ang le  (VA) ,  r a t h e r  t han on the number o f  t e x t u r e  
i t ems  t h ro u g h  which the  shape was moved. A l s o ,  f o r  d i - 
c h o p t i c  p r e s e n t a t i o n s ,  good m o t ion  was r a r e l y  r e p o r t e d .
S t u d i e s  i n  the  p r e s e n t  s e r i e s  r e v e a le d  s i m i l a r  e f ­
f e c t s .  These are d i s c u s s e d  under  the  heading " A p p a re n t  
m o t i on  i n  the  'wrong*  d i r e c t i o n " ,  on pages 132-136 .  The 
t a sk  was to  c o r r e c t l y  r e p o r t  t he  d i r e c t i o n  o f  mo t ion  o f  
a s t i m u l u s  squ are .  I t  was found t h a t  i f  i t s  d i s p l a c e ­
ment was two o r  more i t ems  o f  t e x t u r e , ( i e . ,  ove r  25 '  
a r c )  t he  d i r e c t i o n  o f  mo t io n  became ambiguous f o r  t he  
m a j o r i t y  o f  o b s e r v e r s .  One do t  d i s p l a c e m e n t s ,  12.6*  
a r c ,  were t h e r e f o r e  chosen f o r  use i n  the e xp e r i m e n t s  
p r o p e r .  These o b s e r v a t i o n s  s u p p o r t  B r a d d i c k ' s  (1974)  
f i n d i n g s  s i n c e  the  v a lu es  a t  which breakdown o c c u r r e d  
are very  c l o s e  to  h i s  r e s u l t s  d e s p i t e  the  d i f f e r e n c e  i n  
e x p e r i m e n t a l  pa rad igm.  ( I d e n t i c a l  vs.  u n c o r r e l a t e d  
ba ckg rou nd s ;  d i r e c t i o n  o f  mo t ion  vs.  o r i e n t a t i o n  o f
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f i g u r e ) .
For  the m a j o r i t y  o f  o b s e r v e r s ,  w i t h  two or  more 
i t em d i s p l a c e m e n t s ,  t he  d i r e c t i o n  o f  mo t ion  was o f  an 
ambiguous,  b i - d i r e c t i o n a l ,  n a t u r e .  But  mo t ion  was 
c l e a r l y  p e r c e i v e d  as was shape. Some s u b j e c t s  a l s o  saw 
b i - d i r e c t i o n a l  jumpy mo t ion  f o r  one i t em d i s p l a c e m e n t s .  
Tha t  i s ,  d i s p la c e m e n t s  o f  two t e x t u r e  i t ems  under  " o p t i ­
mal "  v i e w i n g  c o n d i t i o n s  c o u ld  produce f o r  most o b se rve rs  
the  b i - d i r e c t i o n a l  movement,  due perhaps to  c o n f u s i o n  
between the  movement o f  t he  d i s p l a c e d  square  (down say)  
w i t h  the  r e l a t i v e  induced  movement upwards o f  t he  imme­
d i a t e l y  s u r r o u n d i n g  background d o t s .  For  a m i n o r i t y  o f  
s u b j e c t s ,  t h i s  r e l a t i v e  movement seems to  have been p r o ­
duced s t r o n g l y  enough by one i t em d i s p la c e m e n t s  to  make 
the  d i r e c t i o n  o f  m o t ion  ambiguous.  However,  t h e r e  was 
a l s o  a p o t e n t i a l l y  more i n t e r e s t i n g  sub -g roup  who, f o r  
one i t e m d i s p l a c e m e n t s ,  r e p o r t e d  c l e a r  one d i r e c t i o n a l  
m o t io n  b u t  i n  a d i r e c t i o n  o p p o s i t e  to  th e  s q u a r e ' s  d i s -  
p l ac em en t .
C l a r i f i c a t i o n  o f  t hes e  r e s u l t s  f u r t h e r  than the 
d i s c u s s i o n  on pages 132-136 would  r e q u i r e  an e x t e n s i v e  
s e r i e s  o f  p s y c h o p h y s i c a l  e x p e r i m e n ts  w i t h  the  v a r i o u s  
groups o f  s u b j e c t s .  Such a s e r i e s  was beyond the  scope 
o f  t he  c u r r e n t  h e m i s p h e r i c  s t u d i e s .  However,  t he  pheno­
menon may be due to  some s u b j e c t s  be ing  more s e n s i t i v e
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to  r e l a t i v e  o r  i nduced movement o f  t he  backg round ,  and 
r e s po n d in g  to  t h i s .  Induced movement u s i n g  an annul  us 
o f  s p a t i a l l y  random d o t s ,  on a CRT s c r e e n ,  s u r r o u n d i n g  a 
s m a l l e r  c e n t r a l  s e c t i o n  o f  s i m i l a r  do ts  has been d i s ­
cussed by S e k u l e r  (1 97 5 ) .  When the a n n u l a r  do ts  d r i f t e d  
ac ross  the  s c r e e n ,  t he s t a t i o n a r y  c e n t r a l  do ts  appeared 
to  move in  the  o p p o s i t e  d i r e c t i o n .  These induced mot ion  
e f f e c t s  were e x p l a i n e d  " i n  terms o f  l a t e r a l  i n h i b i t i o n  
between mo t i on  a n a l y z e r s  s e n s i t i v e  to  o p p o s i t e  d i r e c ­
t i o n s  o f  m o t i o n .  Imagine t h a t  t he  e lements  which r e s ­
pond to  the movement o f  t he  su r ro u n d  i n h i b i t  n e i g h b o r i n g  
e lemen ts  ( i n  the  c e n t e r  o f  t he  f i e l d )  s e n s i t i v e  to  t h a t  
same d i r e c t i o n  o f  m o t i o n .  Induced mo t ion  might '  t hen r e ­
s u l t  f rom the  imba lance  ( i n  the  f i e l d  c e n t e r )  o f  spon­
taneous a c t i v i t i e s  i n  (1 )  e lemen ts  s e n s i t i v e  to  the s u r ­
round d i r e c t i o n  and (2)  e lemen ts  s e n s i t i v e  to  the  oppo­
s i t e  d i r e c t i o n .  T h i s  e x p l a n a t i o n  o f  i nduced  mo t ion  i s  
q u i t e  s p e c u l a t i v e . "  And i n t e r - s u b j e c t  d i f f e r e n c e s  i n  the 
c u r r e n t  s t u d i e s  remain p r o b l e m a t i c a l .
B r a d d ic k  (1974,  1980) sugges ts  t h a t  a p p a re n t  mo t ion  
may be d e s c r i b e d  i n  terms o f  l o w - l e v e l  " s h o r t - r a n g e "  
p rocesses  wh ich  govern  mo t ion  p e r c e p t s  o f  s t i m u l i  s e p a r ­
a ted by .25 deg. o r  l e s s ,  and h i g h e r  l e v e l  p rocesses 
r e s p o n s i b l e  f o r  a p p a r e n t  mo t ion  between s t i m u l i  s e p a r a t ­
ed by g r e a t e r  d i s p l a c e m e n t s .
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Data i n  s u p p o r t  o f  B r a d d i c k " s  " s h o r t - r a n g e "  process 
a re  p r o v i d e d  f o r  example by L i c h t e n s t e i n  (1963)  who s t u ­
d ie d  a p p a r e n t  mo t ion  u s i n g  square  wave o s c i l l o s c o p e  p a t ­
t e r n s .  D is p la c e m e n t s  were between 0 . 4 '  VA and 8 . 5 '  VA. 
He conc lu de d  t h a t  a p p a r e n t  and r e a l  movement were on the  
same p e r c e p t u a l  c o n t i n u u m .
Thorson e t  a l . ( 1969)  and B iede rman-Thorson  e t  a l .
(1971)  p re se n te d  1ms. d u r a t i o n  l i g h t s  s ep ara te d  by 
6 ' - 1 0 '  a r c ,  p o s i t i o n e d  22 deg. p e r i p h e r a l  t o  the  fove a .  
When f l a s h e d  on s i m u l t a n e o u s l y  o r  a t  s h o r t  I S I s ,  t hese 
s t i m u l i  appear  as a s i n g l e  d o t .  At  s u f f i c i e n t l y  l ong  
I S I s ,  two f l a s h e s  s p a t i a l l y  super imposed are r e p o r t e d .  
However ,  f o r  I S I s  around 50 ms. t h e r e  i s  s t r o n g  a p p a r ­
en t  movement i n  the  d i r e c t i o n  o f  the sequence.  The e x ­
t e n t  o f  movement i s  p e r c e i v e d  as be ing  c o n s i d e r a b l y  g r e ­
a t e r  t han the a c t u a l  d i s p l a c e m e n t .  D i s c u s s i n g  t h e i r  r e ­
s u l t s  v i s  a v i s  c l a s s i c a l  a p p a re n t  movement paradigms 
and r e a l  movement p e r c e p t i o n  these s c h o l a r s  appear  to  
p recede B r a d d ic k  (1974)  i n  t h e i r  c o n c l u s i o n s .  They sug ­
g e s t  t h a t  t h e i r  f i n e  g r a i n  a p p a re n t  movement i s  s t i m u ­
l a t i n g  the  r e a l  movement p e r c e p t i o n  system and t h a t  
c l a s s i c a l  a p p a re n t  movement i n v o l v e s  a d i f f e r e n t  h i g h e r  
l e v e l  system which  " r a t i o n a l i s e s "  w i d e l y  spaced f l a s h e s  
as m o t i o n .  A d d i t i o n a l l y  t hey  note  t h a t  t he  same s t i m ­
u l u s  pa ramete rs  f i t  both t h e i r  f i n e  g r a i n  a p p a re n t  move­
ment and m e t a c o n t r a s t  (backward m a s k in g ) ,  i m p l y i n g  a
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common mechanism.
An a p p a r e n t  mo t ion  s t i m u l u s  c o n f i g u r a t i o n  i n  which 
a h o r i z o n t a l  row o f  t h r e e  d o t s ,  each s e p a ra te d  by 1 deg. 
VA, i s  a l t e r n a t e d  w i t h  t h r e e  i d e n t i c a l  do ts  d i s p l a c e d  to  
the  r i g h t  by one do t  p o s i t i o n  ( t h e  Ternus d i s p l a y ) ,  was 
s t u d i e d  by P a n t l e  and P i c c i a n o  ( 1 9 7 6 ) ,  and P e t e r s i k  and 
P a n t l e  ( 1 9 7 9 ) .  The t w o . " c e n t r a l "  dots  are s p a t i a l l y  su ­
p e r imposed .  Under a p p a re n t  mo t ion  c o n d i t i o n s ,  t he  p e r ­
c e p t  i s  e i t h e r  o f  t he end do t  moving between th e  o u t s i d e  
p o s i t i o n s  w h i l e  the  c e n t r a l  do ts  remain s t a t i o n a r y ,  
" e le m e n t  movement" ;  o r  "g roup  movement" i n  which the 
t h r e e  do ts  o s c i l l a t e  as a u n i t .  Group movement tends to  
p r e d o m in a te  f o r :  l o n g e r  I S I s ,  b r i g h t e r  I S I s ,  l ower
s t i m u l u s  c o n t r a s t ,  and g r e a t e r  s u b j e c t  l i g h t  a d a p t a t i o n .
P e t e r s i k  and P a n t l e  p o s t u l a t e  an "E ( e t a )  p rocess "  
wh ich  media tes  e lement  movement,  and a "G (gamma) p r o ­
cess"  wh ich  i s  r e s p o n s i b l e  f o r  group movement.  They 
a l s o  i d e n t i f y  B r a d d i c k " s  s h o r t - r a n g e  a p p a re n t  mot ion  
w i t h  the  E p r o c e s s ,  and su gges t  t h a t  t he  6 p rocess  med i ­
a te s  more g lo b a l  m o t i on  p e r c e p t s  such as those  s t u d i e d  
by P a n t l e  ( 1 9 7 3 ) ,  and Ramachandran e t  a l . ( 1 97 3 ) .
Shepard and Judd (1976)  s t u d i e d  a p p a re n t  mot ion  
between a l t e r n a t i n g  p a i r s  o f  v iews o f  t h r e e  d imens ion a l  
f i g u r e s .  The two v iews o f  t he  o b j e c t  are p re s e n te d  in
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the same s p a t i a l  l o c a t i o n  bu t  w i t h  a r e l a t i v e  p e rs p e c ­
t i v e  r o t a t i o n .  When s t i m u l u s  d u r a t i o n s  are l o n g e r  the 
o b j e c t  seems to  r o t a t e  as a r i g i d  whole t h r o u g h o u t  i t s  
t r a j e c t o r y .  For  s h o r t e r  d u r a t i o n s ,  d i f f e r e n t  p a r t s  ap­
pear  to  move i n d e p e n d e n t l y  o r  t o  deform i n t o  o t h e r  non 
c o r r e s p o n d i n g  p a r t s .  P e t e r s i k  and P a n t l e  (1979)  sugges t  
t h a t  t he  s e n s a t i o n  o f  r i g i d  c o h e r e n t  movement and the 
s e n s a t i o n  o f  p l a s t i c  no n co h er e n t  movement d e s c r i b e d  by 
Shepard and Judd are media ted  by the  same same p rocesses 
as the  group and e lemen t  movement p e r c e p t s ,  i e . ,  the G 
and E p rocesses  r e s p e c t i v e l y .
However ,  i t  seems t h a t  t he  a n g u la r  d i s p l a c e m e n t s  o f  
t hese  s t i m u l i  m i g h t  be too g r e a t  t o  q u a l i f y  as 
" s h o r t - r a n g e  p r o c e s s e s " ,  a l t h o u g h  t h i s  i s  d i f f i c u l t  t o  
j u d g e  s i n c e  Shepard and Judd do not  s p e c i f y  v i s u a l  an­
g l e s .  S ince  P e t e r s i k  and P a n t l e  sugges t  m e d i a t i o n  by 
th e  G p rocess  o f  t he  r i g i d  c o h e r e n t  m o t i on  o f  t he  She­
pard  and Judd f i g u r e s ,  and E p rocess  m e d i a t i o n  o f  the 
p l a s t i c  no n c o h er e n t  movement,  t hey  would  presumably  a l s o  
a s s o c i a t e  " space"  p e r c e p t s  o f  t h e  moving V i n  e x p e r i m e n t  
f i v e  o f  t he  c u r r e n t  s e r i e s  w i t h  the  G p roces s  and 
" p l a n e "  responses w i t h  the  E p ro ce s s .  Yet  i n  t hese  
s t i m u l i  t he  apex o f  t he V moves th ro u g h  3 deg. VA. 
P e t e r s i k  and P a n t l e  sh ou ld  a l s o  p r e d i c t  t h a t  f o r  such 
s t i m u l i ,  space r e p o r t s  would approach 100% f o r  d i c h o p t i c  
v i e w i n g  ( f ro m  P a n t l e  and P i c c i a n o  1976) .  There does not
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seem to  be an e m p i r i c a l  s tudy which examines t h i s .
B r a d d i c k  (1980)  p o i n t s  o u t  r e g a r d i n g  the P e t e r s i k  
and P a n t l e  (1979)  s t i m u l u s  se tup and a cc o u n t ,  t h a t  in  
" e l e m e n t "  movement ( a t t r i b u t e d  to  the s h o r t - r a n g e  p r o ­
c e s s ) ,  t he  do t  t r a v e r s e s  about  3 deg. VA, a d i s t a n c e  
c o n s i d e r a b l y  g r e a t e r  than the l i m i t  s e t  i n  h i s  (1974)  
s t u d i e s .  Whereas i n  " g ro u p "  movement ( a t t r i b u t e d  to  the 
h i g h e r  l o n g - r a n g e  p ro c e s s )  t h e  i n d i v i d u a l  do ts  a p p a r e n t ­
l y  move 1 deg.
B r a d d ic k  ( 1 9 8 0 ) ,  us ing  a t h r e e  l i n e  Ternus d i s p l a y ,  
p r e s e n te d  (a)  a l l  l i n e s  d 1 c h o p t i c a l l y  (b)  t h e  i n n e r  
l i n e s  d i c h o p t i c a l l y  ( c )  t he  o u t e r  l i n e s  d i c h o p t i c a l l y . 
I n  (b)  and ( c )  t h e  o u t e r  and i n n e r  l i n e s  r e s p e c t i v e l y  
were seen by both eyes.  For  (a)  group movement p r e d o m i ­
nated -  abou t  75% o f  r e p o r t s ,  f o r  (b)  group movement - 
abou t  50% o f  r e p o r t s ,  f o r  ( c )  group movement - a lmo s t  
0%, i e . ,  e le men t  movement r e p o r t e d .  B ra d d ic k  i n t e r p r e t ­
ed these  r e s u l t s  as i n d i c a t i n g  t h a t  t he  i n n e r  s t i m u l i  
a c t i v a t e  the  s h o r t - r a n g e  p rocess  which s i g n a l s  j io move­
ment .
B r a d d i c k ,  on the  b a s i s  o f  h i s  1974 work ,  proposed 
t h a t  a p p a r e n t  mo t ion  i s  media ted  by two p r oc e ss e s :  one,
a " l o w -  l e v e l " ,  " s h o r t -  range"  p rocess  i d e n t i f i e d  w i t h  
th e  responses o f  d i r e c t i o n a l l y  s e l e c t i v e  neurons ;  and
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two,  a " h i g h e r - i n t e r p r e t i v e "  system which responds to 
t r a d i t i o n a l  " l o n g - r a n g e "  a p p a re n t  m o t i o n .  The 
" s h o r t - r a n g e "  p roces s  a l s o  hand les r e a l  m o t i o n ,  whereas 
t h e  " l o n g - r a n g e "  p rocess  does no t  ( A n s t i s ,  1978) .  The 
" s h o r t - r a n g e "  p roces s  i s  c o n s id e r e d  to  occur  a t  an e a r ­
l i e r  s tage i n  the  v i s u a l  sys tem,  i e . ,  p r i o r  t o  b i n o c u l a r  
i n t e g r a t i o n .  ( B r a d d i c k ,  197 4) .
But  t he  q u e s t i o n  re m a in s ,  why shou ld  the v i s u a l  
systems o f  man and o t h e r  spec ies  ( Gr us se r  and 
Gr u s s e r - C o r n e h l s , 1973) have e v o l ve d  to  i n c l u d e  a me­
chanism which i n t e r p r e t s  as moving c e r t a i n  s t a t i o n a r y  
s e q u e n t i a l l y  o c c u r r i n g  s t i m u l i ?  T h i s  may be r e s o l v e d  by 
s u g g e s t i n g  t h a t  f o r  r e a l  m o t i o n  which exceeds the  o p e r ­
a t i n g  l i m i t s  o f  a " p r i m a r y "  mo t ion  d e t e c t i n g  system,  a 
" s e c o n d a r y "  mechanism takes  o ve r .  The l a t t e r  system 
would p rocess r a p i d  r e a l  m o t i on  and be t r i g g e r e d  by 
" l o n g - r a n g e "  a p p a r e n t  mo t ion  d i s p l a y s  f o r  which the  
" c a l c u l a t e d "  v e l o c i t y  o f  t he s t i m u l u s  i s  h ig h .
Kaufman e t  a l .  ( 1971)  h y p o t h e s i s e d  t h a t  ap pa re n t  
m o t i on  beg ins  a t  a p o i n t  where the p e r c e p t i o n  o f  re a l  
m o t io n  beg ins  to  d e t e r i o r a t e  i n t o  a b l u r r e d  image. 
Us ing an a p p a ra tu s  which c o u ld  p r e s e n t  e i t h e r  r e a l  or  
a p p a r e n t  movement,  Kaufman e t  a l .  ( 1 9 7 1 ) ,  f ound t h a t  
t he  v e l o c i t y  a t  which r e a l  mo t ion  became b l u r r e d  (8 -10 
d e g . / s e c )  was a l s o  the  l ower  t h r e s h o l d  f o r  a p p a re n t  mo­
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t i o n .  The upper  l i m i t  a t  which the  rea l  m o t io n  p e r c e p t  
b roke down c o m p l e t e l y  d id  no t  d i f f e r  s i g n i f i c a n t l y  f rom 
th e  a p p a r e n t  mo t ion  s i m u l t a n e i t y  t h r e s h o l d .  They a l s o  
observed  t h a t  i f  t he  s t i m u l u s  was seen as s t a t i o n a r y  be­
f o r e  and a f t e r  i t s  d i s p l a c e m e n t ,  i t  c o u ld  be seen more 
c l e a r l y  a t  h i g h e r  v e l o c i t i e s  than i f  i t  was moved co n ­
t i n u o u s l y .  These a u t h o r s  do not  d i s c u s s  t h e i r  r e s u l t s  
i n  terms o f  " l o w - l e v e l " ,  " s h o r t - r a n g e "  vs.  
" h i g h e r - i n t e r p r e t i v e " ,  " l o n g - r a n g e "  p rocesses  ( t h e i r  
paper  p r e d a t e s  B r a d d i c k ,  1974) .  But  they  do suggest  
t h a t  a p p a r e n t  mo t ion  se rves  to  ex tend th e  range o f  mo­
t i o n  p e r c e p t i o n  beyond the  l i m i t a t i o n s  s e t  by e lements 
e a r l y  i n  t he  v i s u a l  system.
For  c o n d i t i o n s  o f  b l u r r e d  re a l  m o t i o n ,  t he  v i s u a l  
system i s  c l e a r l y  o p e r a t i n g  a t  c l o s e  to  i t s  l i m i t s .  
C o n s i d e r i n g  the  s u r v i v a l  o f  t he  o b s e r v e r ,  t h e  most im­
p o r t a n t  f e a t u r e s  o f  the moving s t i m u l u s  are i t s  s i z e  and 
v e l o c i t y .  I t s  e x a c t  shape and c o l o u r  e t c .  are  l e s s  im­
m e d i a t e l y  v i t a l .  Thus i t  may be s p e c u l a t e d  t h a t  when 
" i m p o r t a n t "  s t i m u l u s  pa ramete rs  ( e g . ,  p o s i t i o n )  are 
chang ing  a t  a r a t e  c l o s e  to  the  v i s u a l  s y s t e m ' s  p r o c e s s ­
ing  t h r e s h o l d ,  o n l y  the  most s a l i e n t  s t i m u l u s  f e a t u r e s  
w i l l  be d e a l t  w i t h  on a c o n t i n u o u s  b a s i s .  I n f o r m a t i o n  
wh ich  i s  l e s s  r e l e v a n t  ( " p e r c e i v e d "  by the  system under 
l e s s  s t r e s s f u l  c o n d i t i o n s ) ,  such as th e  moving o b j e c t ' s  
e x a c t  c o n t o u r s ,  o r  no l o n g e r  r e l e v a n t ,  such as the  ob­
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j e c t ’ s p r e v i o u s  p o s i t i o n ,  would not  r e c e i v e  h igh p r o ­
c e s s in g  p r i o r i t y  and be f i l t e r e d ,  suppressed o r  i g n o r e d .
I t  may be f u r t h e r  suggested t h a t  s i n c e  many o f  an 
o b j e c t ' s  pa ra me te rs  remain c o n s t a n t  d u r i n g  m o t i o n ,  i t  i s  
unnecessary  f o r  t he  v i s u a l  system to  c o m p l e t e l y  " r e d e s ­
c r i b e "  the  o b j e c t  a t  every  p o i n t  on i t s  t r a j e c t o r y .  
A f t e r  a more " d e t a i l e d  d e s c r i p t i o n "  o f  t he  q u i c k l y  mov­
ing  o b j e c t  has been made, an ongoing " l o o s e  d e s c r i p t i o n "  
must o f  n e c e s s i t y  s u f f i c e .
Decreases i n  c o n t r a s t ,  o r  d i s ap pe ara nc e  o f  s t i m u l i  
p r e s e n t e d  e a r l y  i n  a p p a re n t  mo t ion  sequences has l e d  r e ­
s e a rc h e r s  to  l i n k  a p p a r e n t  mo t ion  and v i s u a l  masking 
( e g . ,  Kahneman, 1967;  W e i s s t e i n  and Growney,  1969) .  An 
a p p a r e n t  m o t i o n  se tup  which seems to  g i v e  p e r c e p t s  p a r ­
a l l e l i n g  the  i n d i s t i n c t n e s s  observed in  f a s t  r e a l  mot ion  
may be produced by th e  f o l l o w i n g  d i s p l a y :  On a w h i t e
d i s c ,  a c l e a r  b la c k  r a d i a l  l i n e  i s  drawn f rom the  c i r ­
cumference  p a r t  way towards the  c e n t r e .  The d i s c  i s  r o ­
t a t e d  and s t r o b o s c o p i c a l l y  i l l u m i n a t e d .  Depending on 
the  number o f  f l a s h e s  and the i n t e r  f l a s h  i n t e r v a l ,  the 
o b s e r v e r  p e r c e i v e s  one, t w o , . . . n  l i n e s  moving round the 
annul  us o f  t he  d i s c .  The number o f  l i n e s  seen i s  l i m i t ­
ed by the  p e r s i s t e n c e  o f  v i s i o n  ( E f r o n  and Lee,  1971) .  
Mackenz ie  (1971)  obse rved t h a t  when a group o f  n l i n e s  
i s  seen i n  a p p a r e n t  m o t i o n ,  t he  l e a d i n g  l i n e  ( i e . ,  t he
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one l a s t  p r e s e n t e d ) ,  appeared most d i s t i n c t ,  w i t h  a de­
c rease  i n  the  a p p a re n t  c o n t r a s t  o f  each f o l l o w i n g  l i n e .  
L i n e s  p r e s e n t e d  i n  p o s i t i o n s  p r i o r  t o  the  n were o f t e n  
no t  seen.  C o n d i t i o n s  wh ich  gave r i s e  to  the s t r o n g e s t  
a p p a re n t  m o t i on  p e r c e p t s  a l s o  produced the most p r o ­
nounced b l a n k i n g  e f f e c t s .  B r e i t m e y e r  e t  a l .  (1974)  
found t h a t  f o r  op t i ma l  a p p a r e n t  m o t i o n ,  c o n t o u r  d e t a i l  
o f  t he  s t i m u l u s  i s  a l s o  m a x i m a l l y  suppressed.
A b l u r r i n g  e f f e c t  i n  an e x p e r i m e n t  examin ing  o p t i ­
mal a p p a r e n t  mo t ion  d u r i n g  a 15 second v i e w i n g  p e r i o d ,  
which p r e c l u d e d  the  use o f  s i n g l e  l i n e  s t i m u l i ,  i s  noted 
by F r i s b y  (1 972 a) .  "The p e r c e p t i o n  o f  a s i n g l e  l i n e  
moving to  and f r o  would break down and be r e p l a c e d  not  
w i t h  the p e r c e p t i o n  o f  two se p a ra te  l i n e s  f l a s h i n g  on 
and o f f  a l o n g s i d e  one a n o t h e r ,  bu t  r a t h e r  w i t h  the  s i g h t  
o f  a shadow o r  ' b l a c k  area*  moving f rom s id e  t o  s id e  i n  
f r o n t  o f  a b r i g h t  pa tch  o f  l i g h t . "  .
Ap p a r e n t  mo t ion  may be obse rved between d i f f e r e n t  
o u t l i n e  f i g u r e s  ( K o l e r s  and Pomerantz,  1971) .  Th i s  
sh o u ld  no t  be c o n s i d e r e d  as too  s u r p r i s i n g .  N a tu ra l  
s t i m u l i ,  e g . ,  f l y i n g  b i r d s ,  f r e q u e n t l y  change t h e i r  co n ­
t o u r s  w h i l e  i n  m o t i o n .
A g a i n s t  B r a d d i c k * s  (1974)  s h o r t - r a n g e ,  l o n g - r a n g e  
d i cho tomy  i s  t he  p o i n t  t h a t  i t  i s  no t  e x a c t l y  c l e a r  f rom
J
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B r a d d i c k ' s  f i g u r e s  why he chose 15* arc as the  upper 
l i m i t  o f  t he  s h o r t  range p ro ce ss .  There i s  no marked 
change in  pe r fo rmance  a t  t h i s  v a lu e .  Thus a s i n g l e  s y s ­
tem may i n  f a c t  be o p e r a t i n g .  A l s o ,  B r a d d ic k  (1980)  
u s in g  a r o t a t i n g  annul  us,  o b t a i n e d  data i n d i c a t i n g  the 
s h o r t - r a n g e  b r e a k p o i n t  t o  be around 30 '  a r c .  On the 
o t h e r  hand, perhaps one sh ou ld  not  e x p e c t  a b r u p t  
s w i t c h e s  between mechanisms in  the sensory  system bu t  
r a t h e r  a g r a d a t i o n  th rou gh  an area o f  o v e r l a p .  A l so  as 
B r a d d ic k  p o i n t s  o u t ,  h i s  1980 data were o b t a i n e d  f rom 
more p e r i p h e r a l  s t i m u l a t i o n .  Changes i n  t h r e s h o l d  va ­
lu es  are o f t e n  observed as r e t i n a l  d i s t a n c e  f rom the 
fovea i n c r e a s e s .  The ambiguous mot ion  found in  the  p r e ­
se n t  s t u d i e s  a l s o  shows t h a t  f o r  most o b s e r v e r s  the 
l i m i t  f o r  a c c u r a t e  d i r e c t i o n  d e t e c t i o n  i s  i n  t he  range 
12'  t o  25'  a r c ,  which i m p l i e s  a t h r e s h o l d  f o r  a v i s u a l  
mo t i on  system in  t h i s  range.
I t  i s  n o t  obv ious  f rom B r a d d i c k ' s  w r i t i n g s  whethe r  
he would agree w i t h  the  v iew t h a t  f a s t  r e a l  mo t ion  and 
long  range a p p a r e n t  mo t ion  are mediated by the  same me­
chan ism.
G e n e r a l l y  t he  ev id e n c e  appears s u p p o r t i v e  o f  B r a d ­
d i c k  "s s h o r t - r a n g e ,  l o n g - r a n g e  d e s c r i p t i o n ,  and as w i l l  
be d i s c u s s e d ,  w r i t e r s  such as K o l e r s ,  who f a v o u r s  a two 
mechanism model o f  r e a l  and a p p a r e n t  m o t i o n ,  and U l lman ,
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who seems to  f a v o u r  a s i n g l e  mechanism a c c o u n t ,  both ap­
pear  to  be c o n s i s t e n t  w i t h  B r a d d ic k  on c e r t a i n  p o i n t s .
K o l e r s  m a i n t a i n s  t h a t  d i f f e r e n t  mechanisms media te  
r e a l  and a p p a r e n t  m o t i o n .  He seems to  p a r t i c u l a r l y  
argue a g a i n s t  i d e n t i f y i n g  " l o n g -  range"  a p p a r e n t  mot ion  
w i t h  p e r c e p t u a l l y  c l e a r  r e a l  m o t i o n .  T y p i c a l l y  he has 
s t u d i e d  " t r a d i t i o n a l "  a p p a re n t  mo t ion  d i s p l a y s .  
However,  K o l e r s  (1972)  r e p o r t e d  an e x p e r i m e n t  which 
B r a d d ic k  (1974)  has i n t e r p r e t e d  as s u p p o r t i n g  the 
l o n g - r a n g e ,  s h o r t - r a n g e  d i ch o to my .  K o l e r s  (1972)  s t u ­
d ied  the  a p p a re n t  mo t ion  p e r c e p t s  o b t a i n e d  when d i f f e r ­
i n g  numbers o f  l i n e s  were p r e s e n t e d  s e q u e n t i a l l y  on a 
CRT s c r e en .  He found t h a t  f o r  2 l i n e s  good a p p a re n t  mo­
t i o n  co u ld  be o b t a i n e d ,  w h i l e  f o r  n g r e a t e r  t han 2,  t he  
l i n e s  had to  be se p a ra t e d  by 1 4 ' arc o r  l e s s  (32 l i n e s  i n  
t h i s  e x p e r im e n t a l  parad igm)  to  g i ve  good mo t ion  p e r ­
c e p t s .  K o l e r s  c o n s i d e r s  as ana logous to  re a l  mo t ion  h i s  
1024 l i n e  case and d e s c r i b e s  th e  p e r c e p t  as " c o n t i n u o u s  
m o t i o n " .  He a l s o  d e s c r i b e s  the  32 l i n e  case as "smooth 
c o n t i n u o u s  m o t i o n "  ( t hough i t s  q u a l i t y  v a r i e d  w i t h  p r e ­
s e n t a t i o n  speed) and a l s o  as " a p p a r e n t  m o t i o n " .  Thus 
K o l e r s  seems to  be i d e n t i f y i n g  s h o r t - r a n g e  a p p a re n t  mo­
t i o n  w i t h  re a l  m o t i o n .  He c e r t a i n l y  does i n  the  1024 
l i n e  case and presumably  a l s o  f o r  s m a l l e r  ns.  Perhaps 
f o r  n=32, VA=14‘ a rc  ?
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However,  on c o n s i d e r i n g  K o l e r s  w r i t i n g  on the  p a r ­
ameters wh ich  d e f i n e  c l a s s i c a l l y  s t u d i e d  a p p a re n t  mo t ion  
and r e a l  m o t i o n .  I t  seems t h a t  he does no t  rega rd  the 
l o n g - r a n g e  a p p a r e n t  mo t ion  mechanism as one which en­
ab le s  th e  v e l o c i t y  range o f  r e a l  mo t ion  p e r c e p t i o n  to  be 
e x t e n d e d .
U n l i k e  K o l e r s ,  F r i s b y  (1972)  expresses  the  v iew 
t h a t  a s i n g l e  "mechanism" ( s u b j e c t  t o  c e r t a i n  d e f i n i ­
t i o n a l  c o n s t r a i n t s )  media tes  both r e a l  and a p p a re n t  mo­
t i o n .  T h e r e f o r e  he would a l s o  presumably a l s o  r e j e c t  
t he  s h o r t - r a n g e / l o n g - r a n g e  d i c h o to m y .
Ul lman (1979)  adopts  a c o m p u t a t i o n a l  approach to  
m o t i on  p e r c e p t i o n .  Using two " f r a m e "  a p p a re n t  mo t ion  
d o t  d i s p l a y s  such as those s t u d i e d  by the G e s t a l t  p e r ­
c e p tu a l  p s y c h o l o g i s t s  and K o l e r s  ( 1 9 7 2 ) ,  he examines the  
"c o r r e s p o n d e n c e  p r o c e s s "  i e . ,  t he means by which d i f f e r ­
ing  v iews o f  an o b j e c t  i n  d i f f e r e n t  p la ce s  are p e r c e i v e d  
as a s i n g l e  o b j e c t  i n  m o t i o n .  T h i s  p rocess  i s  accom­
p l i s h e d  a c c o r d i n g  to  Ul lman by the  match ing  o f  e le m e n t a ­
ry  " c o r r e s p o n d e n c e  t o k e n s " .
I t  seems t h a t  Ul lman may be i n t e r p r e t e d  as be ing  i n  
f a v o u r  o f  a s i n g l e  mechanism ac coun t  o f  r e a l  and a p p a r ­
e n t  m o t i o n ,  s i n c e  he suggests  t h a t  a p p a re n t  mo t ion  p e r ­
c e p t i o n  may i n v o l v e  o n l y  p a r t  o f  t he  r e a l  mo t ion  mechan­
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ism.  He c r i t i c i s e s  P a n t l e  and P i c c i a n o  (1976)  f o r  pos­
t u l a t i n g  two s e p a ra t e  mechanisms to  ac coun t  f o r  the 
b i s t a b l e  n a t u r e  o f  t he  Ternus d i s p l a y ,  c l a i m i n g  t h a t  h i s  
" c o m p e t i t i o n  scheme" ( t h e  p rocess  by wh ich  c o r r e s p o n ­
dence i s  computed)  can acc ou n t  f o r  t he change i n  p e r c e p t  
f rom e lemen t  to  group movement.
For  U l lm an ,  c o n t i n u o u s  ( r e a l )  mot ion  p e r c e p t i o n  i s  
mere l y  an e x t e n s i o n  o f  t he  process which computes the  
matches i n  the  two f rame cases .  However,  i n  ap pa ren t  
c o n t r a d i c t i o n  to  the  above f o r m u l a t i o n ,  Ul lman a l s o  ac ­
cep ts  the  p o s s i b i l i t y  o f  B r a d d i c k " s  l o n g - r a n g e  and 
s h o r t - r a n g e  p ro ce ss e s .
G e n e r a l l y ,  U l l m a n ' s  a cc o u n t  i s  r e m i n i s c e n t  o f  Ges­
t a l t  p e r c e p t u a l  p s y c h o l o g y ,  f o r  example,  h i s  use o f  con ­
ce p ts  such as " a f f i n i t y "  -  r o u g h l y  a measure o f  s i m i l a r ­
i t y  between t o k e n s .  Whether  h i s  system i s  more than a 
ma th em at i c a l  f o r m a l i s a t i o n  o f  G e s t a l t  l i k e  conc ep ts  r e ­
mains to  be seen.
Co nc ern ing  the l e v e l  i n  t he  v i s u a l  system a t  which 
the  m o t i on  mechanisms may be l o c a t e d ,  B r a d d ic k  (1980)  
t e n t a t i v e l y  i d e n t i f i e s  h i s  " s h o r t - r a n g e "  process w i t h  
the  response o f  d i r e c t i o n a l l y  s e l e c t i v e  neurons.  
E x t r a p o l a t i n g  to  humans the  f i n d i n g s  o f  Hubei  and Wiesel  
f o r  t he c a t  (1962)  and monkey ( 1 9 6 8 ) ,  sugges ts  t h a t
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these  neura l  u n i t s  do not  o cc u r  a t  l e v e l s  p r i o r  t o  the 
s t r i a t e  c o r t e x .  T h e r e f o r e ,  a p p l y i n g  the term 
" p e r i p h e r a l " t o  the  " s h o r t - r a n g e "  p rocess  may be some­
what  m i s l e a d i n g .  From h i s  d i c h o p t i c  s t u d i e s ,  B radd ick  
sugges ts  t h a t  the " l o n g - r a n g e "  p rocess  i s  l o c a t e d  a t  a 
h i g h e r  l e v e l .  Regard ing the  d i f f e r e n t i a t i o n  between 
p e r i p h e r a l  and c e n t r a l  mask ing ,  Turvey (1973)  s t a t e s  
" t h e  d e f i n i t i o n  o f  p e r i p h e r a l  t h a t  has been i m p l i c i t  i n  
t he  p r e c e d in g  d i s c u s s i o n s  i s  one which i n c l u d e s  r e t i n a ,  
l a t e r a l  g e n i c u l a t e  n u c l e u s ,  and s t r i a t e  c o r t e x  as i t s  
c o m p o n e n t s . "
I f  t he  arguments i d e n t i f y i n g  f a s t  b l u r r e d  rea l  mo­
t i o n  and l o n g - r a n g e  a p p a re n t  movement w i t h  the  same p r o ­
c e s s in g  system are c o r r e c t ,  t h i s  would p r e d i c t  c e r t a i n  
e m p i r i c a l  outcomes.  S h o r t  range a p p a re n t  movement g i ves  
good mo t ion  a f t e r  e f f e c t s ,  whereas l ong  range ap pa re n t  
movement g i v e s  l i t t l e  o r  none ( A n s t i s ,  1 98 0) .  Thus,  one 
wou ld  ex pe c t  t h a t  f a s t  b l u r r e d  r e a l  movement would a l so  
g e n e ra te  poo r  mot ion  a f t e r  e f f e c t s .  T h i s  i s  i n  f a c t  t he  
case.  See e g . ,  S e k u le r  and Ganz, 1963.  A d a p t a t i o n  to  
s low o r  b l u r r e d  re a l  mo t ion  shou ld  have more e f f e c t  on 
the  subsequen t  v ie w in g  o f  s h o r t  range o r  l on g  range ap­
p a r e n t  mo t ion  r e s p e c t i v e l y .  And c o n v e r s e l y .
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REAL AND APPARENT MOTION SUMMARY
Recent  work on m o t i on  p e r c e p t i o n  has been rev iewed 
w i t h  the  aim o f  a c c o u n t i n g  f o r  t he phenomenon o f  a p p a r ­
e n t  m o t i on  i n  terms o f  r e a l  movement mechanisms.  Data 
f rom a number o f  e x p e r i m e n t a l  pa rad igms,  and d i s c u s s i o n s  
f rom f rom v a r i o u s  t h e o r e t i c a l  v i e w p o i n t s  have been p r e ­
s e n t e d .  From t h e s e ,  one may p l a u s i b l y  draw the  f o l l o w ­
in g  c o n c l u s i o n s .
W i t h i n  the  movement d e t e c t i n g  system,  two compo­
nents  may be i d e n t i f i e d .  One o f  t hese does no t  s e l e c ­
t i v e l y  p roces s  r e a l  m o t ion  and the o t h e r  a p p a re n t  mo t ion  
as has been sugges ted  by some t h e o r e t i c i a n s .  R a t he r ,
component  one,  o c c u r r i n g  e a r l i e r  in  t he  v i s u a l  sys tem,
p roce ss es  re a l  m o t i on  f o r  v e l o c i t i e s  up t o  those a t  
wh ich  b l u r r i n g  i s  o b se rv e d ,  and a p p a re n t  mo t ion  f o r  
wh ich  s t i m u l u s  d i s p l a c e m e n t s  are smal l  ( " s h o r t - r a n g e " ) ;  
component  two p roduces  o u t p u t  f rom r a p i d l y  moving
( b l u r r e d )  re a l  m o t i on  s t i m u l i ,  and a p p a r e n t  movement
o v e r  g r e a t e r  d i s p l a c e m e n t s  ( " t r a d i t i o n a l "  or  
" l o n g - r a n g e " ) .  " S h o r t - r a n g e "  ap p a re n t  movement i s  a 
sma l l  i n d u c t i v e  s tep  f rom re a l  m o t i o n .  "L o n g - ra n g e "  ap­
p a r e n t  movement and h igh  v e l o c i t y  re a l  mo t ion  are pheno­
m e n o lo g i c a l  l y  ve r y  s i m i l a r .  Component one i s  t i g h t l y  
s t i m u l u s - b o u n d ,  whereas component  two i s  f r e e r ,  more 
creat ive and capable of  "ed i t i ng"  stimulus input .
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MASKING OF RANDOM DOT STIMULUS MOTION
B r a d d ic k  ( 1 9 7 3 ) ,  u s in g  random dot  s t i m u l i ,  f ound 
t h a t  a b r i g h t  I S I  masked a p p a re n t  mo t ion  which c o u ld  be 
seen f o r  a t e m p o r a l l y  e q u i v a l e n t  dark I S I .  In e x p e r i ­
ment f o u r  o f  t he  c u r r e n t  s e r i e s ,  i t  was found t h a t  when 
a b r i g h t  IS I  was used,  masking o f  mot ion  was obse rved .  
S t r o n g e r  masking was o b t a i n e d  when the d u r a t i o n  o f  t he  
b r i g h t  I S I  was i n c r e a s e d .  However,  i f  i n s t e a d  o f  be ing 
s w i t c h e d  o f f  d u r i n g  the s t i m u l u s  p r e s e n t a t i o n s  and on 
aga in  f o r  the I S I ,  t he  background f i e l d  ( a t  t he  same 
b r i g h t n e s s )  remained on c o n t i n u o u s l y  t h r o u g h o u t  t he  
s t i m u l u s  sequence,  no masking was obse rved ,  and i n c r e a s ­
ing  the  d u r a t i o n  o f  t h i s  I S I  ove r  the same range d id  no t  
p roduce mask ing.
The masking e f f e c t  r e p o r t e d  by B r a d d ic k  (1973)  does 
n o t  t h e r e f o r e  r e s u l t  f rom hav ing a b r i g h t  vs.  a dark 
I S I .  Ra the r  the v i s u a l  mechanisms are d i s r u p t e d  by 
a b r u p t  changes i n  s t i m u l u s  i n t e n s i t y .  The l a t t e r  i s  a 
p r e v i o u s l y  u n r e p o r t e d  f i n d i n g .
A c o n s i d e r a t i o n  o f  t he  f o u r  s t i m u l u s  c o n d i t i o n s  
( f i g u r e  6 . 1 )  shows t h a t  t he  r e s u l t s  o f  e x p e r im e n t  f o u r  
ca n n o t  be e x p l a i n e d  i n  terms o f  c o n t r a s t  or  o v e r a l l  l u ­
minance.  These o b s e r v a t i o n s  c o r r o b o r a t e  B r a d d i c k ' s
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(1973)  s t u d i e s .  He d i d  however r e p o r t  t h a t  a t  low co n ­
t r a s t s  the  c l a r i t y  o f  t he  moving f i g u r e  d id  drop o f f  
s u b s t a n t i a l l y .  Th i s  e f f e c t  was used to  produce the 
t h r e s h o l d  data i n  e x p e r i m e n t  two o f  t he  c u r r e n t  s e r i e s .  
P h e n o m e n o l o g i c a l l y ,  t he  i n a b i l i t y  t o  c o r r e c t l y  d e t e c t  
t h e  d i r e c t i o n  o f  mo t ion  seems to  occur  f o r  d i f f e r e n t  r e ­
asons i n  the  masking IS I  and low c o n t r a s t  s i t u a t i o n s .  
I n  th e  l a t t e r  case,  t he u n c e r t a i n t y  a r i s e s  due to  i n d i s ­
t i n c t n e s s  o f  t he  s t i m u l i ,  w h i l e  i n  the  f o r m e r ,  p e r c e p ­
t i o n  seems to  be upset  by the  f l a s h  o f  t he  I S I .
A d i c h o p t i c a l l y  p r e s e n t e d  b r i g h t  I ^ I  d id  no t  p r o ­
duce m o t io n  masking ( B r a d d i c k ,  197 3) .  In backward mask­
ing  e x p e r i m e n t s  forms are n o t  masked by d i c h o p t i c a l l y  
p r e s e n t e d  homogeneous f l a s h e s  o f  l i g h t .  These f i n d i n g s  
i n d i c a t e  t h a t  i t  i s  t he  s u b - c o r t i c a l  v i s u a l  system which 
i s  a f f e c t e d  by t h i s  t ype  o f  mask ing.  (Mowbray and D u r r ,  
1964;  S c h i l l e r  and Wiener ,  1963;  Smi th and S c h i l l e r ,  
1 96 6) .
In  e x p e r im e n t  f o u r ,  t h e r e  was a s i g n i f i c a n t  VF e f ­
f e c t  f o r  t he  masking I S I s ,  b u t  no VF X IS I  d u r a t i o n  i n ­
t e r a c t i o n  a l t h o u g h  o v e r a l l  masking i n c r e a s e d  w i t h  ISI  
d u r a t i o n .  As w i l l  be d i s c u s s e d  l a t e r ,  t h i s  suggests  a 
p r i m a r i l y  s u b - c o r t i c a l  l o c u s  f o r  b r i g h t  I S I  mo t ion  mask- 
i  ng.
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THEORIES ATTEMPTING TO ACCOUNT FOR VISUAL FIELD DIFFERENCES
GENERAL INTRODUCTION
As was d i s c u ss e d  in  c h a p t e r  two,  when a human sub­
j e c t  i s  f i x a t i n g  a c e n t r a l  s p o t  and a v i s u a l  s t i m u l u s  i s  
f l a s h e d  up i n  a p o s i t i o n  g r e a t e r  t han 2 . 5  deg. VA l a ­
t e r a l  t o  f i x a t i o n ,  t he s t i m u l u s  i n f o r m a t i o n  i s  t r a n s m i t ­
t ed  i n i t i a l l y  t o  th e  c o n t r a l a t e r a l  c e r e b r a l  hemisphere.  
F i g u r e  2 . 1 .  A number o f  ne u ra l  p rocesses  may then 
ensue.  For  example,  t he  s t i m u l u s  may be processed by 
the  r e c i p i e n t  hemisphere w i t h o u t  i n v o l v i n g  the c o n t r a l a ­
t e r a l  he misphere .  In more complex s c e n a r i o s ,  s t i m u l u s  
i n f o r m a t i o n  may be t r a n s f e r r e d  ac ross  th e  co rpus c a l l o ­
sum w i t h  o r  w i t h o u t  p r i o r  p r o c e s s i n g  and i d e n t i f i c a t i o n ,  
p r o c e s s i n g  i f  begun,  may then c o n t i n u e  o r  cease in  the 
o r i g i n a l  hemisphere w h i l e  i t  p roceeds i n  the second hem­
i s p h e r e .  F u r t h e r  decod ing o r  memory ma tch ing  may i n ­
v o l v e  a d d i t i o n a l  t r a n s  c a l l o s a l  t r a n s m i s s i o n s .  So too 
may response o u t p u t .
I n  s p l i t  b r a i n  s u b j e c t s ,  because o f  c a l l o s a l  sec ­
t i o n ,  t h e r e  i s  u s u a l l y  l e s s  argument  about  which hemis ­
phere i s  do ing  the  p r o c e s s i n g  and r e s p o n d i n g .  However,  
T r e v a r t h e n  and Sp e r ry  (1973)  have d i s c u s s e d  pathways by 
means o f  which i n t e r  c e r e b r a l  commun ica t i on  may occur
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w i t h o u t  a co rpus c a l l o s u m .
For  I n t a c t  a d u l t  humans I t  i s  o f t e n  d i f f i c u l t  t o  
de c i d e  w i t h  c e r t a i n t y  on the  l a t e r a l i t y  o f  p r o c e s s i n g .  
Re a c t i o n  t ime  s t u d i e s  { a s i d e  f rom s imp le  RT ex p e r im e n ts  
us ing  f o r  example l i g h t  f l a s h e s  as s t i m u l i )  may no t  even 
c l a r i f y  t he i ss u e  s i n c e  o f t e n  one canno t  s e p a ra t e  t r a n s  
c a l l o s a l  t r a n s m i s s i o n  t ime f rom p r o c e s s in g  t i m e ,  which 
may d i f f e r  i n  t he  two hemispheres ,  e s p e c i a l l y  when such 
f a c t o r s  such as h e m i s p h e r i c  p r i m i n g  are taken  i n t o  a c ­
c o u n t .  (Swanson e t  a l . ,  1978) ,
S p l i t  b r a i n  s t u d i e s  have shown t h a t  w h i l e  the r i g h t  
hemisphere appears to  l a ck  a v e r b a l  o u t p u t  mechanism, i t  
may s u c c e s s f u l l y  i n t e r p r e t  s i m p l e  words.  (Gazzaniga and 
S p e r r y ,  1967,  Levy and T r e v a r t h e n ,  1977,  Levy e t  a l . ,
1972) .  However,  i t  i s  d e f i c i e n t  i n  a n a l y s i n g  ve r ba l  
commands (Ga z z a n ig a ,  1 97 0) ,  and a d j e c t i v a l  ph ra se s ,  (Za -  
i d e l , 1977) .
Thus i n  e x p e r i m e n t s  us ing  voca l  responses one must 
c o n s i d e r  t h a t  p r o b a b l y  on l y  the  l e f t  hemisphere i s  capa­
b l e  o f  such o u t p u t  and the r i g h t  i s  t h e r e f o r e  d i s a d v a n ­
tag e d .  Th i s  prob lem does no t  a r i s e  i n  the  c u r r e n t  s t u ­
d i e s ,  s i n c e  manual responses were used.  Wi th ve r ba l  
s t i m u l i ,  t h e r e  i s  some c o n s i d e r a b l e  argument  as to  the  
l e v e l  o f  t he  r i g h t  h e m is ph e r e ' s  competence and the  p r o ­
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c e s s i n g  s t r a t e g i e s  wh ich  i t  uses.  I t  i s  debated whe the r  
the  r i g h t  hemisphere  matches w r i t t e n  ve r b a l  s t i m u l i  on a 
seman t i c  o r  v i s u a l - o r t h o g r a p h i c  b a s i s .  I t  has a l s o  been 
suggested  t h a t  t he  r i g h t  hemisphere ,  a l t h o u g h  ab le  to  
p rocess  ve r b a l  s t i m u l i ,  i s  so slow t h a t  i n  normal  sub­
j e c t s  the l e f t  hemisphere  a lways wins a " res po ns e  ra ce"  
d e s p i t e  i n t e r  h e m i s p h e r i c  t r a n s f e r .  These p o i n t s  have 
been d i s c u s s e d  and examined e m p i r i c a l l y  by M o sc ov i t c h  
( 1 9 7 3 ) .  B e h a v i o u r a l l y ,  i n  an i n t a c t  b r a i n ,  a response 
race w i t h  the  l e f t  a lways w i n n i n g  would be e q u i v a l e n t  t o  
o n l y  the  l e f t  hemisphere  a n a l y s i n g  the s t i m u l i .
D i s c u s s i o n  o f  such i s s u e s  i s  p e r t i n e n t  when t h e r e  
i s  e m p i r i c a l  doub t  as to  the a b i l i t y  o f  a p a r t i c u l a r  
hemisphere to  p e r f o r m  a s p e c i f i c  t a s k .  In such cases 
one c a nn o t  a u t o m a t i c a l l y  assume t h a t  the hemisphere c o n ­
t r a l a t e r a l  t o  the  v i s u a l  f i e l d  i n  which the  s t i m u l u s  i s  
p r e s e n t e d  i s  do in g  the p r o c e s s i n g .
The l i t e r a t u r e  r e v i e w e d  in  c h a p t e r  one shows t h a t :  
d e f i c i t s  i n  m o t i o n  p e r c e p t i o n  may r e s u l t  f rom i n j u r y  to 
e i t h e r  hemisphere ( R id d o c h ,  1917) ;
both hemispheres  o f  s p l i t  b r a i n  p a t i e n t s  are capab le  o f  
making m o t i on  j u d g e m e n t s ,  ( T r e v a r t h e n  and S p e r r y ,  1973) ;  
a p p a r e n t  mo t ion  may be s i m u l t a n e o u s l y  observed in  both 
v i s u a l  f i e l d s ,  ( C a r t e r ,  1953) .
290
I t  t h e r e f o r e  seems i m p l a u s i b l e  to suggest  f o r  exam­
p l e  t h a t  the r i g h t  hemisphere a lone  p rocesses a l l  s t i m u ­
l i  i n  the c u r r e n t  e x p e r i m e n ts  i r r e s p e c t i v e  o f  t he  VF in  
wh ich  they are p r e s e n t e d ,  s i n c e  i t  appears t h a t  both 
hemispheres  are ca pab le  o f  p r o c e s s in g  and respond ing  
m a nu a l l y  t o  t h i s  c l a s s  o f  s t i m u l i .
T h e r e f o r e ,  i t  i s  proposed to  f i r s t  a t t e m p t  to  a c ­
c o u n t  f o r  e x p e r im e n t a l  outcomes by assuming t h a t  s t i m u l i  
p r e s e n t e d  i n  the LVF are p rocessed  by the  r i g h t  hemis­
phere and RVF s t i m u l i  by the  l e f t  hemisphere and invoke  
more e l a b o r a t e  e x p l a n a t i o n s  o n l y  when t h i s  s i m p l e  ac ­
c o u n t  f a i l s .  I t  w i l l  be i n i t i a l l y  assumed t h e r e f o r e  
t h a t  both hemispheres  are ca pab le  o f  t he  ana lyses  r e ­
q u i r e d ,  bu t  t h a t  t he hemispheres  may d i f f e r  i n  p e r f o r ­
mance l e v e l s ,  s e n s i t i v i t y  to  adverse s t i m u l u s  c o n d i ­
t i o n s ,  l e a r n  or  f a t i g u e  a t  d i f f e r e n t  r a t e s ,  o r  in  more 
complex t a s k s ,  use d i f f e r e n t  p r o c e s s i n g  s t r a t e g i e s .
FUNCTIONAL THEORIES
Researchers  c o n d u c t i n g  e a r l y  p s y c h o p h y s i c a l  e x p e r i ­
ments were aware t h a t  t he  a b i l i t i e s  o f  t he  human c e r e ­
b r a l  hemispheres were no t  i d e n t i c a l ,  and r e s u l t s  which 
showed v i s u a l  f i e l d  d i f f e r e n c e s  were c o n s e q u e n t l y  e x p i a -
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i ned in  h e m i s p h e r i c  t e rms.  (S te ve ns ,  1908a,  Stevens and 
Ducasse,  1912,  and D a l l e n b a c h ,  19.2À)» The l a t t e r  r e ­
p o r t e d  t h a t  when l i g h t s  i n  the  two v i s u a l  f i e l d s  were 
j ud ge d  equal  by r i g h t  handers ,  those  i n  the  LVF were 
p h y s i c a l l y  l e s s  i n t e n s e .  He c o n c lu d e d ,  "From the n e u ro ­
l o g i c a l  p o i n t  o f  v iew the e f f e c t i v e n e s s  o f  p o s i t i o n  may 
be e x p l a i n e d  by the i n t e g r a t i o n  o f  t he  neura l  connec­
t i o n s .  The p rocesses  which l ead  f rom the rods and cones 
o f  t h e  r i g h t  r e t i n a s  ( t h o s e  e x c i t e d  by s t i m u l i  to the 
l e f t )  c e n t e r  i n  the r i g h t  hemisphere o f  t he  b r a i n  and 
t h e r e  a rouse e x c i t a t i o n s  w h i c h ,  because r i g h t - h a n d e d  pe­
o p le  are l e f t  b r a i n e d ,  a re  no t  i n t e r f e r e d  w i t h  by o t h e r  
e x c i t a t i o n s .  Both our  Os were r i g h t  handed;  so t h a t  
t h i s  e x p l a n a t i o n  would have added p l a u s i b i l i t y  i f  i t  
sh ou ld  p r o v e ,  by e x t e n s i o n  o f  t h i s  e x p e r i m e n t ,  t h a t  the 
r i g h t  handed p o s i t i o n  has an a t t e n t i o n a l  advantage f o r  
l e f t - h a n d e d  p e o p le .  From a b i o l o g i c a l  p o i n t  o f  v iew the 
most p r o b a b l e  source o f  danger  f o r  p r i m i t i v e  man was 
f rom above.  The e a r l y  r e p t i l e s  and o t h e r  g i g a n t i c  be­
a s ts  o f  prey  s t r u c k  down. T h is  would  accoun t  f o r  the 
a t t e n t i o n a l  advantage o f  t he p o s i t i o n  above.  C o n t i n u i n g  
t h i s  i m a g i n a t i v e  t r e n d  o f  t h o u g h t ,  t he advantage o f  the 
l e f t  may thus  be e x p l a i n e d :  when man became man's g r e a ­
t e s t  danger  i t  was the weapon he ld  i n  the a n t a g o n i s t ' s  
r i g h t  hand and t h e r e f o r e  a p p e a r i n g  a t  t he  l e f t  which de ­
manded a t t e n t i o n .  S p e c u l a t i o n ,  o f  c o u r s e ! "  ( D a l l e n b a c h ,  
19.1^ ).
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D a l l e n b a c h ' s  " e x p l a n a t i o n "  c o n t a i n s  e r r o r s  and I n ­
c o n s i s t e n c i e s ,  e g . ,  t he  l a r g e  p r e h i s t o r i c  p r e d a t o r y  r e p ­
t i l e s  were e x t i n c t  l ong  b e f o r e  e a r l y  man appeared,  l e f t  
handers are j u s t  as l i k e l y  as r i g h t  handers to  meet a 
d e x t r a l  f o e ,  and the  q u e s t i o n  o f  why hand p r e f e r e n c e  
arose i s  a v o i d e d .  However,  he shou ld  be commended f o r  
a d m i t t i n g  t h a t  h i s  acc ou n t  i s  s p e c u l a t i v e .  Many modern 
t h e o r e t i c i a n s  appear  eager  to  p rom u lg a te  c o n j e c t u r e s  on 
the  b a s i s  o f  min ima l  o r  ambiguous ev ide nc e  w i t h o u t  g i v ­
ing  c a v e a t s ,  e g . .  Levy ( 1 9 7 4 ) .
More r e c e n t l y ,  f u n c t i o n a l  asymmetry has been a 
v i e w p o i n t  m a i n t a i n e d  by many r e s e a r c h e r s ,  f o r  example,  
McKeever and H u l i n g  and Kimura and her  c o - w o r k e r s .
B r o a d l y ,  t h i s  t h e o r y  s t a t e s  t h a t  f o r  the m a j o r i t y  
o f  r i g h t  handed normal  a d u l t s ,  s u p e r i o r  p r o c e s s i n g  w i l l  
be obse rved f o r  l i n g u i s t i c  s t i m u l i  p re se n te d  i n  the  RVF, 
i e . ,  t o  the  l e f t  hemisphere ;  whereas the  r i g h t  hemis ­
phere  w i l l  p rocess  v i s u o - s p a t i a l  s t i m u l i  more e f f i c i e n t ­
l y .
The l i t e r a t u r e  re v iewed  in  c h a p t e r  one shows t h a t  
t h e  f u n c t i o n a l  t h e o r y  s t a t e d  w i t h o u t  f u r t h e r  assumpt ions 
and a d d i t i o n s  c a n n o t  accommodate a l l  t he v i s u o - s p a t i a l  
o r  l i n g u i s t i c  d a t a .  D e s p i t e  t h i s ,  t he  ev idence  i s
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overwhe lm ing  t h a t  t he  c e r e b r a l  hemispheres are no t  e q u i ­
v a l e n t  i n  t h e i r  p r o c e s s i n g  o f  a l l  v i s u a l  s t i m u l i .  
G e n e r a l l y  t he f u n c t i o n a l  model i s  t he most  p a rs im o n io u s  
e x p l a n a t i o n  f o r  VF d i f f e r e n c e s  and l a t e r  i n  t h i s  c h a p t e r  
a t t e m p t s  w i l l  be made to  a c c o u n t  f o r  t he r e s u l t s  o f  the 
c u r r e n t  e x p e r im e n t s  i n  terms o f  t he  d i f f e r i n g  c a p a b i l i ­
t i e s  o f  t he  c e r e b r a l  hemispheres .
"FUNCTIONAL LOCALISATION" MODEL
M o s c o v i t c h  (1973)  has proposed a model which a t ­
tempts  to  r e c o n c i l e  o b s e r v a t i o n s  on b r a i n  i n j u r e d  p a t i ­
e n t s ,  wh ich  have l ed  some n e u r o l o g i s t s  to  c on c lu de  t h a t  
v e r b a l  f u n c t i o n s  are l o c a l i s e d  e x c l u s i v e l y  i n  the  domi ­
nan t  hemisphere whereas nonverba l  f u n c t i o n s  are p r e d o m i ­
n a n t l y  b u t  no t  e x c l u s i v e l y  l a t e r a l I s e d  i n  the m i no r  hem­
i s p h e r e ,  w i t h  s p l i t  b r a i n  s t u d i e s  which sugges t  t h a t  
l anguage  f u n c t i o n s  a re  r e p r e s e n t e d  i n  bo th  hemispheres 
though u s u a l l y  more s t r o n g l y  i n  the l e f t .  The model 
wh ich  M o s c o v i t c h  (1973)  terms the " f u n c t i o n a l  
l o c a l i  s a t i o n  m o de l " s t a t e s  t h a t  t he  ve r b a l  competence o f  
t he  m in o r  hemisphere o f  normal  and aphas ie  peop le  i s  
equal  to  t h a t  o f  s p l i t - b r a i n  p a t i e n t s .  But  i f  c r i t i c a l  
p o r t i o n s  o f  t he dominan t  hemisphere and c e r e b r a l  commis­
su res  r e m a in ,  t he  ve r b a l  competence o f  the m i no r  hemis ­
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phere I s  suppressed.
W h i le  s u p p r e s s i o n  o f  r i g h t  hemisphere a c t i v i t y  by 
the  l e f t  may be a p p r o p r i a t e  i n  the case o f  l anguage,  
e g . ,  by e l i m i n a t i n g  c o m p e t i t i o n  f o r  a s i n g l e  speech o u t ­
p u t  sys tem,  a t  f i r s t  s i g h t  i t  seems u n l i k e l y  t h a t  an an­
a logous  system shou ld  be observed f o r  v i s u a l  p e r c e p t i o n .  
T h i s  wou ld  a t  l e a s t  l ead  to  LVF pe r fo rmance  decrements 
and a t  w o r s t  c ou ld  be haza rdous .  Yet  t h e r e  are r e p o r t s  
o f  t he l e f t  hemisphere commandeer ing c o n t r o l  i n  p e r c e p ­
t u a l  s i t u a t i o n s ,  a l t h o u g h  p e r f o r m i n g  worse than the 
r i g h t  hemisphere.  These s t u d i e s  are rev iewed  by Moscov­
i t c h  ( 1 9 7 9 ) .  The p o s s i b i l i t y  t h a t  an analogous e f f e c t  
may have been observed in  e x p e r i m e n t  one o f  t he  c u r r e n t  
s e r i e s  w i l l  be c o n s i d e r e d  when the  i n d i v i d u a l  e x p e r i ­
ments a re  d i s c u s s e d .
PARALLEL AND SERIAL PROCESSING
A k i n  to the f u n c t i o n a l  model i s  the p a r a l l e l  vs.  
s e r i a l  p r o c e s s i n g  a c c o u n t .  T h i s  sugges ts  t h a t  the l e f t  
he mi sp h e re ,  be ing s u p e r i o r  i n  l anguage a n a l y s i s ,  u t i l ­
i s e s  s e r i a l  p r o c e s s i n g  whereas the  r i g h t  hemisphere 
b e in g  more s k i l l e d  a t  v i s u o - s p a t i a l  a n a l y s i s  uses p a r a l ­
l e l  p r o c e s s i n g .  A l t e r n a t i v e l y ,  i t  may have been t h a t
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t he l e f t  hemisphere deve loped as the c o n t r o l l e r  o f  se­
q u e n t i a l  motor  s k i l l s  and t h i s  modus ope ran d i  was then 
u t i l i s e d  f o r  l i n g u i s t i c  pu rposes .
An ac coun t  o f  c e r e b r a l  o r g a n i s a t i o n  wh ich c ou ld  un­
d e r l i e  p a r a l l e l / s e r i a l  c e r e b r a l  f u n c t i o n i n g  i s  g i ven  by 
Semmes (1 96 8 ) ,  On the  b a s i s  o f  l e s i o n  s t u d i e s ,  she sug­
ge s ts  t h a t  c a p a c i t i e s  are f o c a l l y  l o c a l i s e d  i n  the  l e f t  
hemisphere b u t  d i f f u s e l y  r e p r e s e n t e d  i n  the r i g h t .  A 
d i f f u s e  system would seem more s u i t e d  to  p a r a l l e l  p r o ­
c e s s in g  and a l o c a l i s e d  system to  s e r i a l  p r o c e s s i n g .  
However no t   ^ a l l  t he c l i n i c a l  data s u p p o r t  Semmes des­
c r i p t i o n .  She h e r s e l f  no tes  e a r l i e r  data o f  her  own 
which i m p l i e s  d i f f u s e  r e p r e s e n t a t i o n  o f  complex a b i l i -
I
t i e s  i n  the l e f t  hemisphere.
Cohen (1973)  a t t e m p t e d  to  ac co u n t  f o r  t he r e s u l t s  
o f  her  e x p e r i m e n t s  on judgements  o f  homogene i ty  among a 
s e t  o f  symbols w i t h  a p a r a l l e l / s e r i a l  model .  A p a r a l l e l  
p roces s  was j udged  to  be i n  o p e r a t i o n  when RTs d id  no t  
va r y  w i t h  s t i m u l u s  s e t  s i z e ;  a s e r i a l  p rocess  was p r e ­
sumed when RTs i n c r e a s e d  w i t h  the  number o f  s t i m u l i  p r e ­
sen ted .
Cohen i n t e r p r e t e d  l e f t  and r i g h t  v i s u a l  f i e l d  
sco res  as i n d i c a t i n g  r i g h t  and l e f t  hemisphere p r o c e s s ­
ing  r e s p e c t i v e l y .  The data f o r  l e t t e r  ma tch ing  showed
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"same" RVF ( l e f t  hemisphere )  RTs l e n g t h e n i n g  w i t h  i n c r e ­
as ing  number o f  s t i m u l u s  i t ems  - t h e r e f o r e  s e r i a l  p r o ­
c e s s i n g .  "Same" RTs were c o n s t a n t  f o r  t he  LVF ( r i g h t  
hemisphere )  - t h e r e f o r e  p a r a l l e l  p r o c e s s i n g .  I t  was 
suggested t h a t  f o r  " d i f f e r e n t "  responses to  l e t t e r s ,  
both hemispheres  were p r o c e s s i n g  s e r i a l l y .  Shape match­
ing  was j udged  to  be a p a r a l l e l  p rocess  f o r  both hemis ­
p h ere s .  Thus,  f rom Cohen 's  paper ,  i t  appears t h a t  both 
hemispheres  are capab le  o f  us ing  e i t h e r  p a r a l l e l  or  s e r ­
i a l  p r o c e s s i n g  depending on the n a t u re  o f  the s t i m u l i  
and whe the r  they are the  same or  d i f f e r e n t .
The e m p i r i c a l  d i f f e r e n t i a t i o n  o f  p a r a l l e l  and s e r i ­
al  p rocesses on the  b a s i s  o f  RTs i s  i t s e l f  p r o b l e m a t i ­
c a l .  U s u a l l y ,  f o r  an i n c r e a s i n g  number o f  i tems  to ana­
l y s e ,  l i n e a r l y  i n c r e a s i n g  RTs are i n t e r p r e t e d  as i n d i ­
c a t i n g  s e r i a l  p r o c e s s i n g ,  c o n s t a n t  RTs i m p ly  p a r a l l e l  
p r o c e s s i n g .  However,  f l a t  RT f u n c t i o n s  a r i s e  o n l y  f o r  a 
p a r a l l e l  p rocess  w i t h  a c o n s t a n t  compar i son t i m e .  More 
complex p a r a l l e l  models a l s o  p r e d i c t  l i n e a r l y  i n c r e a s i n g  
RT f u n c t i o n s .  (Townsend,  1972,  Seamon, 1974) .
The c o n ce p t  o f  p a r a l l e l  p r o c e s s i n g  seems to be 
based on the  i n t u i t i v e  idea  t h a t  c e r t a i n  senso ry  i n p u t s  
such as v i s u a l  s t i m u l i  are a t  l e a s t  i n i t i a l l y  processed 
in  a G e s t a l t ,  h o l i s t i c  manner.  C o n v e r s e l y ,  i n p u t s  such 
as l anguage r e q u i r e  s e q u e n t i a l  a n a l y s i s .  However,  i t  i s
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n o t  c l e a r  where p a r a l l e l  p r o c e s s i n g  may be c o n s id e r e d  to 
end and s e r i a l  p r o c e s s i n g  b e g i n .  When v i e w i n g  a scene 
o r  a p i c t u r e  one scans I t  by s e q u e n t i a l l y  f o c u s s i n g  on 
s a l i e n t  f e a t u r e s .  A l so  random d o t  s te reog rams  p r esen ted  
w i t h  tempora l  de la ys  may s t i l l  be seen In dep th .  Thus,  
a p p a r e n t l y  p a r a l l e l  p rocesses  become s e r i a l .
E m p i r i c a l l y  and c o n c e p t u a l l y  t h e r e f o r e ,  t he  p a r a l ­
l e l  vs.  s e r i a l  d ichotomy  i s  no t  as c l e a r c u t  as i t  a t  
f i r s t  appears .  Conse qu en t l y  i t s  t h e o r e t i c a l  u s e f u l n e s s  
as a d e s c r i p t i o n  o f  h e m i s p h e r i c  f u n c t i o n i n g  a l so  becomes 
du b io u s .  Th i s  seems e s p e c i a l l y  so In the c u r r e n t  e x p e r ­
iments  s in c e  depending on ones s t an ce  on the 
p a r a l l e l - s e r i a l  t h e o r e t i c a l  co n t i n u u m,  one c o u ld  argue 
t h a t  the p e r c e p t i o n  o f  random d o t  p a t t e r n s  i n  mo t ion  i n ­
v o l v e s  p a r a l l e l ,  s e r i a l  o r  both p r ocesses .
EVOLUTION OF LATERALITY
An i n d i v i d u a l  animal  may p r e f e r  t o  p e r fo rm  tasks  
w i t h  a p a r t i c u l a r  paw, o r  s t o r e  s p e c i f i c  memories i n  one 
h emisphere ,  bu t  paw o r  hemisphere p r e f e r e n c e  ac ross  spe­
c i e s  p o p u l a t i o n s  I s  e v e n ly  d i v i d e d .  ( H a m i l t o n ,  1977) .  
Presumably  the uneven l a t e r a l i t y  d i s t r i b u t i o n  now found 
i n  humans has a r i s e n  due to  some advantage which asym­
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m e t r i c a l  c e r e b r a l  o r g a n i s a t i o n  c o n f e r s .  Wh i le  i t  may be 
t e m p t i n g  to  s p e c u l a t e  on the e v o l u t i o n a r y  processes  
wh ich  have l e d  to  f u n c t i o n a l  h e m i s p h e r i c  d i f f e r e n t i a t i o n  
( e g . ,  t he nascence o f  l a n g u a g e ) ,  one may in  the  p rocess 
c o n s t r u c t  an e l a b o r a t e  t h e o r e t i c a l  e d i f i c e  on a f l i m s y  
e m p i r i c a l  f o u n d a t i o n .
Levy (1974)  s p e c u l a t e s  on the advantages which the 
e v o l u t i o n  o f  c e r e b r a l  asymmetry c o n f e r s  on a sp ec ie s  and 
-proposes a model to  ac coun t  f o r  t he  p r o p o r t i o n  o f  l e f t  
and r i g h t  handers  i n  the human p o p u l a t i o n .  Levy s t a t e s  
t h a t  a n t h r o p o i d s  which have evo lve d  l anguage and f u n c ­
t i o n a l  asymmetry w i l l  be b e t t e r  adapted than c e r e b r a l l y  
symmet r i c  a n t h r o p o i d s ,  the l a t t e r  group be ing  d e f i c i e n t  
i n  v i s u o - s p a t i a l  p r oc e ss e s .  She c i t e s  as s u p p o r t i v e  e v ­
id en ce  o f  t h i s  n o t i o n  an IQ s tudy  o f  l e f t  and r i g h t  
handed s t u d e n t s .  She c o n s i d e r s  the  l e f t  handers to  be 
i n e f f i c i e n t l y  l a t e r a l i s e d ,  t e n d i n g  towards  a c e r e b r a l  
symmetry wh ich  has produced in  e f f e c t  two l e f t  hemis­
pheres  and c o n s e q u e n t l y  G e s t a l t  p e r c e p t i v e  c a p a c i t i e s  
w i l l  have s u f f e r e d .  No l a t e r a l i t y  ev id e n ce  i s  p re se n te d  
to  s u p p o r t  t he  " two l e f t  hemispheres "  n o t i o n ,  w i t h  r e s ­
p e c t  to  t h i s  p a r t i c u l a r  p o p u l a t i o n ,  a l t h o u g h  i t  shou ld  
be conceded t h a t  b i l a t e r a l  l anguage i s  more f r e q u e n t l y  
f ound in  l e f t  handers .  For  L e v y ' s  l e f t  handers ,  i n  sup­
p o r t  o f  her  v i e w ,  mean v e rb a l  IQ exceeded mean p e r f o r ­
mance IQ by 25 p o i n t s .  However,  t he  pe r fo rmance  IQ o f
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t he l e f t  handers was 117,  h a r d l y  i n d i c a t i n g  a d e f i c i e n c y  
i n  G e s t a l t  a b i l i t i e s .  O the r  worke rs  e g . ,  Kocel  (1977)  
have no t  found d i f f e r e n c e s  between l e f t  and r i g h t  
handers on pe r fo rmance  o r  v e r b a l  IQ,  t hus  f a i l i n g  to  r e ­
p l i c a t e  the  sco re  d i s p a r i t y  f o r  l e f t  handers r e p o r t e d  by 
Levy.
I f  c e r e b r a l  asymmetry c o n f e r s  a marked ad van tage ,  
t hen i t  must be e x p l a i n e d  why the e v o l u t i o n a r y  p rocess  
has no t  e l i m i n a t e d  l e f t  handers who tend to  be more c e r ­
e b r a l l y  s y m m e t r i c .  Levy (1974)  a t t e m p t s  to  acc ou n t  f o r  
t h i s  by s p e c u l a t i n g  on the  r e l a t i v e  va lu es  o f  s p e c i a l ­
i s t s  ( l e f t  handers a c c o r d i n g  to Levy)  and g e n e r a l i s t s  
( r i g h t  handers)  and bases her  arguments on group s e l e c ­
t i o n .  The l a t t e r  idea  i s  c u r r e n t l y  no t  g i ve n  much c r e ­
dence by g e n e t i c i s t s  o r  e t h o l o g i s t s .
There i s  i n s u f f i c i e n t  ev id e n ce  to  c o n t e s t  o r  c o n ­
f i r m  many o f  L e v y ' s  (1974)  p o i n t s .  For  the  same reas on ,  
i t  seems p rematu re  to  a t t e m p t  to  f i t  t he  r e s u l t s  o f  the 
c u r r e n t  e x p e r i m e n t s  i n t o  an " e v o l u t i o n a r y "  t h e o r y  o f  
h e m i s p h e r i c  s p e c i a l i s a t i o n .
Levy ( 1 9 / 4 )  and he r  c o l l e a g u e s  (Levy ,  T r e v a r t h e n  
and S p e r r y ,  1972, and Levy and T r e v a r t h e n ,  1977) have 
a l s o  sugges ted  t h a t  t he  t ype  o f  neura l  o r g a n i s a t i o n  
wh ich  b e s t  subse rves language i s  i n c o m p a t i b l e  w i t h  t h a t
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most a p p r o p r i a t e  f o r  v i s u o - s p a t i a l  problems and v i c e  
v e r s a .  Co ns equen t l y  systems f o r  d e a l i n g  w i t h  l anguage 
o r  v i s u o - s p a t i a l  i n p u t  have deve loped s e p a r a t e l y  i n  the 
two c e r e b r a l  hemispheres .
When t h i s  v iew i s  exp ressed in  i t s  most ext reme 
fo rm ,  i e . ,  t h a t  t he  l e f t  hemisphere i s  i n n a t e l y  p r o ­
grammed . for l anguage and the  r i g h t  f o r  G e s t a l t  imagery ,  
(Levy and T r e v a r t h e n ,  1 97 7) ,  t h i s  does r a i s e  q u e s t i o n s .  
W h i l e  a p p r o x i m a t e l y  5% o f  r i g h t  handers and a p p r o x i m a t e ­
l y  15% of  l e f t  o r  mixed handers show r i g h t  hemisphere 
l a nguage ,  t hese  i n d i v i d u a l s  do no t  m a n i f e s t  any s t r i k i n g  
l i n g u i s t i c  d e f i c i t  as one m ig h t  ex p e c t  f rom Levy e t  a l .  
R i g h t  hemisphere language i s  re ve a le d  o n l y  by d r a s t i c  
c l i n i c a l  i n t e r v e n t i o n ,  e g . ,  i n t r a c a r o t i d  i n j e c t i o n  o f  
sodium a m o b a r b i t a l ,  o r  severe  c e r e b r a l  i n j u r y .  Al so 
c o g n i t i v e  t e s t s  o f  l a r g e  p o p u l a t i o n s  o f  l e f t  and r i g h t  
handers do no t  re v e a l  any s i g n i f i c a n t  d i f f e r e n c e s  
between the groups on v i s u o - s p a t i a l  or  ve r b a l  scores 
( K o c e l ,  1977) .  Ana logous arguments can be made a g a i n s t  
L e v y ’ s " c r o w d i n g "  s u g g e s t i o n  t h a t  i n  cases o f  b i l a t e r a l  
l anguage v i s u o - s p a t i a l  s k i l l s  w i l l  s u f f e r .  The sodium 
amytal  t e s t  shows t h a t  around 15% o f  l e f t  or  mixed 
handers have b i l a t e r a l  language r e p r e s e n t a t i o n  (Rasmus­
sen and M i l n e r ,  1977) .  Yet  persons w i t h  b i l a t e r a l  
language are s i m i l a r l y  d i f f i c u l t  t o  d e t e c t .  
N e v e r t h e l e s s ,  the h igh  p r o p o r t i o n  o f  t he genera l  p o p u l a ­
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t i o n  w i t h  l e f t  hemisphere l anguage does im p ly  an i n n a t e  
p r o p e n s i t y  f o r  t h i s  t yp e  o f  c e r e b r a l  o r g a n i s a t i o n .
In  acco rd  w i t h  Levy e t  a l . ,  r i g h t  hemisphere f u n c ­
t i o n i n g  does o f t e n  show i t s e l f  t o  be d e f i c i e n t  i n  d e a l ­
i ng  w i t h  the  s e q u e n t i a l  s t r u c t u r e  o f  l anguage o r  sequen­
t i a l  s t i m u l u s  s t r i n g s  ( Z a i d e l ,  1977) .  C o n v e r s e l y ,  a l ­
though the  l e f t  hemisphere i s  f r e q u e n t l y  shown to be i n ­
f e r i o r  to  the r i g h t  on G e s t a l t  a b i l i t i e s ,  t hese hemis­
p h e r i c  d i f f e r e n c e s  are o f t e n  s l i g h t  and on o n l y  a few 
t a s k s  has the  l e f t  hemisphere f a i l e d ,  e g . ,  t o p o l o g i c a l  
geomet ry  (Franco  and S p e r r y ,  1977) ,  and de layed  t a c t u a l  
p a t t e r n  match ing  ( M i l n e r  and T a y l o r ,  1972) .
From the  p o i n t  o f  v iew o f  s u r v i v a l ,  w i t h  s a l i e n t  
o b j e c t s  l i k e l y  to  appear  in  e i t h e r  VF, an e v o l u t i o n a r y  
t h e o r y  sh o u ld  p r e d i c t  t h a t  both hemispheres shou ld  be 
e q u a l l y  a b le  to  c o r r e c t l y  i n t e r p r e t  v i s u a l  s t i m u l u s  i n ­
f o r m a t i o n  and respond a p p r o p r i a t e l y .  The r e s u l t s  o f  the 
c u r r e n t  e x p e r i m e n t s ,  showing VF d i f f e r e n c e s  f o r  b a s i c  
m o t i o n  s t i m u l i ,  appear  c o u n t e r  t o  a s t r o n g l y  expressed 
e v o l u t i o n a r y  a c c o u n t ,  s t a t i n g  f o r  example t h a t  t h e r e  
s h o u l d  be no such d i f f e r e n c e s .  However,  i t .  was on l y  
under  t h r e s h o l d  c o n d i t i o n s  t h a t  t hese VF d i f f e r e n c e s  ap­
pe a re d .  D i f f e r e n c e s  o f  the magn i tude obse rved are not  
a t  v a r i a n c e  w i t h  L e v y ' s  e v o l u t i o n a r y  model .
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ATTENTÎONAL MODELS
K i n s b o u r n e  (1970)  found  t h a t  f o r  a v i s u a l  d e t e c t i o n  
e x p e r i m e n t  i n  which no l a t e r a l i t y  e f f e c t s  were o b t a i n e d ,  
t he  i n t r o d u c t i o n  o f  c o n c o m i t a n t  v e r ba l  r e c a l l  gave r i s e  
t o  a RVF s u p e r i o r i t y  i n  d e t e c t i o n .  He suggested  t h a t  
t he  v e r b a l  t as k  a c t i v a t e d  the  l e f t  hemisphere and caused 
a t t e n t i o n  to  be d i r e c t e d  to  the RVF. He h y p o th e s i s e d  
t h a t  when a s u b j e c t  i s  engaged on a v e r ba l  t ask  t h i s  
p roduces  an a t t e n t i o n a l  b ias  towards the RVF. 
P r o c e s s i n g  i s  c o n s e q u e n t l y  more e f f i c i e n t  when the s t i m ­
u lu s  appears  on the r i g h t .  When i t  occu rs  on the  l e f t ,  
a t t e n t i o n  must be s h i f t e d  so p o o re r  pe r fo rmance  r e s u l t s .  
I n  the  case o f  s t i m u l i  wh ich are o f  a t ype b e t t e r  p r o ­
cessed by the  r i g h t  hemisphere ,  an analogous b ia s  to  the 
LVF o c c u r s .  I f  a s u b j e c t  engages i n  c o v e r t  v e r ba l  a c ­
t i v i t y ,  r e l e v a n t  o r  i r r e l e v a n t  to  the t as k  i n  hand, 
K i n s b o u r n e  sugges ts  t h a t  t h i s  can b ia s  a t t e n t i o n  to the 
r i g h t .
K i n s b o u r n e " s  (1970)  model has been updated i n  r e s ­
ponse to  e m p i r i c a l  r e s u l t s  which were no t  i n  accord w i t h  
i t s  o r i g i n a l  p r e d i c t i o n s .  One r e c e n t  f o r m u l a t i o n  i s  
g i v e n  by Swanson e t  a l .  ( 1 97 8 ) .  They emphasise the po­
s i t i o n  o f  t he  s t i m u l u s  more than s t i m u l u s  t ype  o r  r e s ­
ponse m e d i a t i o n ,  and c o n s e q u e n t l y  make some a p p a r e n t l y
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c o n t r a d i c t o r y  s t a t e m e n t s .  A l a t e r a l i s e d  s t i m u l u s  i s  
s a id  to  e l i c i t  an o r i e n t a t i o n  response (OR). E f f i c i e n t  
o r  f a s t  p r o c e s s i n g  i s  obse rved  when f o r  example concomi ­
t a n t  w i t h  an OR t o  the  RVF a v e rb a l  response i s  r e q u i r e d  
s i n c e  both are  c o n t r o l l e d  by the l e f t  hemisphere.  Yet  
l a t e r  t hey  s t a t e  t h a t  an OR i s  e l i c i t e d  o n l y  when the 
p o s i t i o n  o f  t he  s t i m u l u s  i s  unknown. When the  VF o f  t he  
s t i m u l u s  i s  known, the  OR can be suppressed by the hem­
i s p h e r e  which i s  p r e p a r i n g  to  respond.  The concep t  o f  
an OR a r i s i n g  f rom a s t i m u l u s  i n  a p a r t i c u l a r  VF, be ing  
suppressed when the VF i s  known, i s  somewhat c o n v o l u t e d .  
K ins bo ur ne  (1973)  d i s c u s s e s  both pre and p o s t  s t i m u l u s  
f a c t o r s ,  though the  r e l a t i v e  e f f e c t  o f  each i s  no t  a l t o ­
g e t h e r  c l e a r  f rom the Swanson e t  a l .  d e s c r i p t i o n .  I t  
would seem t h a t  the outcome o f  any e xp e r i m e n t  co u ld  be 
e x p l a i n e d  by s e l e c t i v e l y  s t r e s s i n g  the r e l a t i v e  c o n t r i ­
b u t i o n s  o f  pre and p o s t  s t i m u l u s  o r i e n t a t i o n  e f f e c t s ,  
a l t h o u g h  an a t t e m p t  to  ap p l y  the th e o r y  w i t h  c o n s i s t e n c y  
ac ross  a s e r i e s  o f  e x p e r im e n t s  m ig h t  pose d i f f i c u l t i e s .
However,  most  r e s e a r c h e r s  who use the s p l i t - f i e l d  
pa rad igm,  d e s p i t e  the  p o l e m i c s ,  i n c o r p o r a t e  aspec ts  o f  
f u n c t i o n a l  and s i m p l e r  a t t e n t i o n a l  models i n  t h e i r  t h e o ­
r i e s  s i n c e  one v i e w p o i n t  a lone  canno t  accommodate a l l  
t he e m p i r i c a l  d a t a .  Even f a i r l y  e a r l y  on i n  the  debate 
on f u n c t i o n a l  vs.  a t t e n t i o n a l  accounts  o f  VF r e s u l t s ,  
t he  p o s i t i o n s  were no t  as p o l a r i s e d  as the p rop o n e n ts  o f
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each v iew m i g h t  have l i k e d  to  make them appear .  For  e x ­
ample,  Kimura and D u r n fo r d  (1974)  c r i t i c i s e  K i nsb ou rn e  
(1970)  f o r  p o s t u l a t i n g  " a t t e n t i o n a l "  p ro ce ss e s .  But  
e a r l i e r  i n  t he same c h a p t e r  t hey r e p o r t  no VF d i f f e r ­
ences f o r  form r e c o g n i t i o n  when t h i s  preceded a l e t t e r  
t a s k .  F o l l o w i n g  l e t t e r  r e c o g n i t i o n ,  a RVF s u p e r i o r i t y  
was obs e rve d .  They say t h a t  t h i s  i s  an i n t e r e s t i n g  phe­
nomenon s in c e  i t  sugges ts  t h a t  a hemisphere a n d / o r  a r e ­
s u l t a n t  scann ing  tendency may be " p r i m e d " ,  and t h a t  c on ­
t e x t  may be i n s t r u m e n t a l  i n  p r o d u c in g  l a t e r a l i t y  e f ­
f e c t s .  I t  i s  n o t  o b v io us  how " p r i m i n g "  and " a t t e n t i o n "  
d i f f e r .  M o s c ov i t c h  (1979)  appears  to  use the terms i n ­
t e r c h a n g e a b l y .  G e n e r a l l y  i n  t he  p s y c h o l o g i c a l  l i t e r a ­
t u r e  these terms are n o t  w e l l  d e f i n e d .  N e v e r t h e l e s s ,  
t he ev id e n ce  s u p p o r t s  the v iew t h a t  such e f f e c t s  do 
o c c u r ,  though no t  as s t r o n g l y  as K insb ou rn e  would  appear  
t o  b e l i e v e ,  s i n c e  s e v e ra l  f a i l u r e s  to  r e p l i c a t e  them 
have been p u b l i s h e d ,  e g . ,  H i n e s ,  1978. When they are 
ob s e rv e d ,  they appear  most f r e q u e n t l y  t o  a c t i v a t e  the 
dominan t  l e f t  hemisphere.
As was d i s c u s s e d  in  c h a p t e r  two,  t he  c u r r e n t  s e r i e s  
o f  e x p e r i m e n t s  was des igned w i t h  the  i n t e n t i o n  o f  e l i m i ­
n a t i n g  the  i n t e r v e n t i o n  o f  c o m p l i c a t i n g  f a c t o r s  such as 
p r i m i n g  o r  a t t e n t i o n  s h i f t s .  These e f f e c t s  m i g h t ,  f o r  
example ,  have a r i s e n  due to  u s i n g  t a r g e t  l e t t e r s  a t  f i x ­
a t i o n ,  o r  b l o c k s  o f  u n i l a t e r a l  p r e s e n t a t i o n s .
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The p r e c a u t i o n s  seem to  have been s u c c e s s f u l .  I t  
i s  d i f f i c u l t  t o  see how a u n i f o r m l y  a p p l i e d  a t t e n t i o n a l  
model c o u l d  accoun t  f o r  t he  r e s u l t s  o f  an e x p e r i m e n t a l  
s e r i e s  i n  which s w i t c h e s  i n  VF accuracy were observed 
f o r  changes i n  b a s i c  s t i m u l u s  p a ra m e te rs .  Th i s  p o i n t  i s  
e n c a p s u l a te d  i n  the outcome o f  e x p e r i m e n t  f o u r .  Whi le  
masking and non masking IS I s  were i n t e r s p e r s e d  randomly ,  
a RVF s u p e r i o r i t y  was obse rved on ly  f o r  masking IS I s .
A l so  the  p r e s e n t  f i n d i n g  t h a t  t he r e p o r t e d  use o f  
s u b - v o c a l  v e r b a l i s a t i o n  does no t  c o r r e l a t e  w i t h  v i s u a l  
f i e l d  accu racy  d i f f e r e n c e s  i n d i c a t e s  t h a t  t h i s  t ype  o f  
response m e d i a t i o n  does n o t  s e l e c t i v e l y  a c t i v a t e  the 
l e f t  hemisphere f o r  t hese  e x p e r i m e n t a l  c o n d i t i o n s .  Th i s  
seems c o n t r a r y  to  the  p r e d i c t i o n s  one m ig h t  make f rom 
the  t h e o r i e s  o f  K in sb o u rn e  and h i s  c o l l e a g u e s .
SUB-VOCAL VERBALISATION
To examine the r o l e  o f  s u b -v o ca l  v e r b a l i s a t i o n  in 
the  p r e s e n t  s t u d i e s ,  s u b j e c t s  were asked pos t  
e x p e r i m e n t a l l y  whe ther  they  had used such response me d i ­
a t i o n .  On average r e l a t i v e l y  h i g h e r  RVF scores  would be 
e xp ec ted  f rom s u b j e c t s  emp loy ing  su b -v oc a l  v e r b a l i s a -
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t i o n ,  w h i l e  a LVF advantage o r  no d i f f e r e n c e  would be 
p r e d i c t e d  f o r  non su b -v o c a l  v e r b a l i s a t i o n  u s e r s ,  s in c e  
i t  has been sugges ted  t h a t  c o v e r t  v e r b a l i s a t i o n  d u r i n g  
l a t e r a l i t y  t a s k s  a c t i v a t e s  the  l e f t  hemisphere a n d / o r  
b ia s e s  a t t e n t i o n  towards  the  RVF. (See f o r  example 
K i n s b o u r n e ,  1970;  B e r l u c c h i ,  1974;  Kimura and Durn ­
f o r d ,  1 9 7 4 . )
W h i le  the  d i f f e r e n c e  sco re  (RVF c o r r e c t  minus LVF 
c o r r e c t )  tended to  be i n  the  expec ted d i r e c t i o n  f o r  the 
" y e s " vs "no"  su b -v o c a l  v e r b a l i s a t i o n  s u b j e c t s ,  t he  g r o ­
ups d id  n o t  d i f f e r  s i g n i f i c a n t l y  on t h i s  sco re  i n  any o f  
t he  s t u d i e s ,  o r  when data  f rom e x p e r im e n ts  2,  3,  4 and 6 
were p o o l e d .  ( t = 1 . 2 4 ,  d f = 5 7 ) .
I t  may be t h a t  i n  cases i n  which su b -v o ca l  v e r b a l i ­
s a t i o n  i s  used,  t h e  l i n g u i s t i c  response r e q u i r e d  i n  the  
c u r r e n t  e x p e r im e n t s  i s  so s i m p le  t h a t  i t  i s  e a s i l y  d e a l t  
w i t h  by the  b a s i c  v e r b a l  c a p a c i t i e s  o f  t he  r i g h t  hemis ­
phere which i s  t h e r e f o r e  a l s o  a c t i v e  v e r b a l l y .  I t  i s  
a l s o  p o s s i b l e  t h a t  f o r  some ( o r  a l l ? )  s u b j e c t s  who 
r e p o r t e d  u s in g  s u b - v o c a l  v e r b a l i s a t i o n ,  t h i s  response 
t e c h n i q u e  was employed o n ly  by the l e f t  hemisphere ,  
whereas the r i g h t  hemisphere responded n o n v e r b a l l y .  In 
any case ,  f o r  t hese t a s k s ,  t he  use o f  su b -v o c a l  v e r b a l i ­
s a t i o n  does no t  produce a RVF advan tage ,  as a cons e ­
quence o f  l e f t  hemisphere a c t i v a t i o n  o r  an o r i e n t a t i o n
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response to  the  r i g h t ,  as K i n s b o u r n e " s  model would p r e d ­
i c t .
D u r in g  the  s u b - v o c a l  v e r b a l i s a t i o n  data a n a l y s i s ,  
i t  appeared t h a t  f ema les  tended to  g i v e  more f r e q u e n t  
a f f i r m a t i v e  responses  t o  t h i s  q u e s t i o n  than males .  The 
number o f  s u b j e c t s  as s i g n e d  t o  each c a t e g o r y  i n  a l l  e x ­
p e r i m e n t s  i n  wh ich  t h i s  q u e s t i o n  was asked was t h e r e f o r e  
t a b u l a t e d  ( T a b l e  9 . 1 )  and a ch i  square  pe r fo rmed  (Chi  
square  = 1 0 . 4 0 ,  d f  =2,  p z . 0 1 ) .
Subvocal V e r b a l i z a t i o n  
Yes 
No
Ambiguous
Mai e 
7
23
6
Female
24
15
5
TABLE 9.1 -  A l l  su b -v o c a l  v e r b a l i s a t i o n  d a t a .
I t  appears  t h a t  o v e r a l l  f ema les g i v e  s i g n i f i c a n t l y  
more f r e q u e n t  r e p o r t s  o f  response m e d i a t i o n  by s ub -vo ca l  
v e r b a l i s a t l o n .
T h i s  f i n d i n g  would i n d i c a t e  t h a t  when p r o c e s s i n g  
and r e s p o n d in g  to  p e r c e p t u a l  i n f o r m a t i o n ,  f emales  are 
more l i k e l y  than  males to  u t i l i s e  l a n gu ag e .  T h i s  i s  o f
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p o t e n t i a l  I n t e r e s t ,  s i n c e  p o o re r  pe r f o r man ce  by females  
has been r e p o r t e d  on many v i s u o - s p a t i a l  t a s k s  ( H a r r i s ,  
19 78 ) .  I t  may be t h a t  t h i s  i s  due to a t t e m p t i n g  to  use 
language to  so l ve  p rob lems  b e t t e r  d e a l t  w i t h  on a p u r e l y  
p e r c e p t u a l  b a s i s .  Or i t  may be t h a t  on average females  
a re  l es s  v i s u o - s p a t 1 a l l y  competent  so are o b l i g e d  to 
a p p ly  l i n g u i s t i c  s o l u t i o n s .
THE LOCUS OF HEMISPHERIC ASYMMETRIES
The r e s u l t s  o f  t he  c u r r e n t  e x p e r i m e n ts  seem to  be 
accounted  f o r  b e s t  by a f u n c t i o n a l  model .  However,  Mos­
c o v i t c h  (1979)  has proposed an i n f o r m a t i o n  p r o c e s s i n g  
approach which de n i es  t h a t  h e m i s p h e r i c  d i f f e r e n c e s  occu r  
f o r  l o w e r  o r d e r  s t i m u l u s  f e a t u r e s ,  b u t  emerge when c a t e ­
g o r i c a l  encod ing o f  sensory  i n f o r m a t i o n  takes  p l a c e .  
S ince  t h i s  i s  a t  v a r i a n c e  w i t h  the  p r e s e n t  f i n d i n g s ,  h i s  
a rguments on the  p e r t i n e n t  p o i n t s  must  be answered.
M o s c o v i t c h  (1979)  s t a t e s ,  " p e r c e p t u a l  asymmet r i es  
c o n s i s t e n t l y  i n  f a v o r  o f  one hemisphere are no t  u s u a l l y  
r e p o r t e d  f o r  the d e t e c t i o n  o r  d i s c r i m i n a t i o n  o f  low 
l e v e l  f e a t u r e s  such as b r i g h t n e s s ,  c o n t o u r ,  l o u d n e s s ,  
and p i t c h  ( B e r l u c c h i  e t  a l . ,  1971; Bradshaw and P e r r i -  
ment ,  19/U;  F i l b y  and Gazzan iga,  1969; Jeeves and
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D ixo n ,  1 9 7 0 . . . "
Co ncern ing  s imp le  l i g h t  s t i m u l i ,  w h i l e  B e r l u c c h i  e t  
a l , and F i l b y  and Gazzaniga d id  not  observe h e m is p h e r i c  
d i f f e r e n c e s  f o r  manual RTs, Jeeves and D ix o n ,  and B ra d ­
shaw and P e r r i m e n t  both r e p o r t  f a s t e r  responses  to LVF 
s t i m u l i .  These r e s u l t s  are no more i n c o n s i s t e n t  than 
those  f o r  l e t t e r  and word s t i m u l i  r e v iewed  by Whi te 
(1969,  1972,  1973) i n  wh ich d i f f e r i n g  VF s u p e r i o r i t i e s  
are ob se rve d .  Yet  f rom the  l a t t e r  c o n t r a d i c t o r y  f i n d ­
ings  few would argue t h a t  t h e r e  are no h e m i s p h e r i c  
d i f f e r e n c e s  f o r  the p r o c e s s i n g  o f  such s t i m u l i .
M o s c o v i t c h  (1979)  r e p o r t s  a s tudy  i n  w h ic h ,  f o r  
p e r i p h e r a l  mask ing,  t h e r e  were no VF d i f f e r e n c e s .  For  
c e n t r a l  mask ing,  c r i t i c a l  I S I s  were s h o r t e r  f o r  the RVF. 
However ,  Tu r v e y ,  1973,  o b t a i n e d  the l a t t e r  r e s u l t  f o r  
p e r i p h e r a l  masks o f  l o n g e r  d u r a t i o n s  than those  used by 
M o s c o v i t c h .
Wh i le  conceding  t h a t  " n o t  a l l  s t u d i e s  s u p p o r t  t he 
genera l  model .  A number o f  i n v e s t i g a t o r s  have found 
t h a t  p e r c e p t u a l  asymmetr i es  do ( ' n o t *  a t  t h i s  p o i n t  in  
t he  t e x t  appears to  be a m i s p r i n t  ) e x i s t  f o r  t he d i s ­
c r i m i n a t i o n  o f  low l e v e l  f e a t u r e s  such as b r i g h t n e s s  
( D a v i d o f f ,  1 9 7 5 ) . . . , "  he c o u n t e r s  t h i s  by,  " t h e s e  f i n d ­
i n g s ,  however ,  are o f t e n  i n c o n s i s t e n t  i n  t h a t  s i m i l a r
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s t u d i e s  f a i l  to  c o n f i r m  th e m. "  Yet  Davi  d o f f s  1975 r e ­
s u l t  r e p l i c a t e s  D a l l e n b a c h ' s  1923 f i n d i n g .
Ev idence  c o u n t e r  t o  M o s c o v i t c h ' s  c l a i m s  on p o i n t s  
which are most r e l e v a n t  t o  the  c u r r e n t  e x p e r i m e n ts  has 
been p r e s e n t e d .  He exp resses  views r e g a r d i n g  o t h e r  sen ­
so ry  m o d a l i t i e s  which may a l s o  be d i s p u t e d .  For  exam­
p l e ,  " l o w  l e v e l  s o m e s t h e t i c  f e a t u r e s  such as touch and 
p r e s s u r e  seem to  be p rocessed  e q u a l l y  w e l l  by e i t h e r  
h e m i s p h e r e . "  For  a c o n t r a r y  o p i n i o n ,  t h a t  f o r  most r i g h t  
handers ,  t he  l e f t  s i d e  o f  t he  body i s  more t a c t u a l l y  
s e n s i t i v e ,  one may c o n s u l t  W e i n s t e i n ' s  (1978)  r e v i e w .
N e v e r t h e l e s s ,  i t  i s  p r o b a b ly  t r u e  t h a t  the s t r u c ­
t u r e s  on the l e f t  and r i g h t  o f  t he p e r i p h e r a l  ( i e . ,  
s u b - c o r t i c a l )  v i s u a l  system are f u n c t i o n a l l y  e q u i v a l e n t .  
( A l t h o u g h  d i f f e r e n c e s  i n  s e n s i t i v i t y  between e q u i v a l e n t  
p o i n t s  on the  tempora l  and nasal  h e m i r e t i n a e ,  and o c u l a r  
dominance,  sh ou ld  be n o t e d ) .  T h e r e f o r e  a q u a l i f i e d  
agreement  w i t h  M o s c o v i t c h  ( 1 9 7 9 ) ,  t h a t  l a t e r a l i t y  
d i f f e r e n c e s  are predomi  n a n t l y  due to  asymmetr i es  a t  the 
p r e s t r i a t e  c o r t e x  o r  h i g h e r  l e v e l s ,  seems in  o r d e r .  
T h i s  however does n o t  p r e c l u d e  the  p o s s i b i l i t y  t h a t  i n  
c o n d i t i o n s  o f  im p o v e r i s h e d  s t i m u l u s  i n f o r m a t i o n ,  t he 
hemispheres  may d i f f e r  i n  t h e i r  a b i l i t i e s  to  g i ve  f a s t  
o r  a c c u r a t e  re sponses .  I t  sh ou ld  be noted t h a t  s t u d i e s  
which have r e p o r t e d  VF d i f f e r e n c e s  f o r  low l e v e l  s t i m ­
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u lu s  pa ramete rs  have t y p i c a l l y  used p r e s e n t a t i o n s  a t  
t h r e s h o l d .  For  example,  low c o n t r a s t ,  b r i e f  d u r a t i o n ,  
o r  masked s t i m u l i .
I t  w i l l  be r e c a l l e d  f rom the  d i s c u s s i o n  o f  s h o r t  
range a p p a re n t  mo t i on  and p e r i p h e r a l  v i s u a l  masking t h a t  
t he se  e f f e c t s  may be media ted  by neu ra l  s t r u c t u r e s  as 
h ig h  as the s t r i a t e  c o r t e x .  T h i s  however does no t  r e ­
s o l v e  the  argument  w i t h  M o s c o v i t c h ,  s in c e  he e x p l i c i t l y  
e xc lu d e s  asymmetr i es  a t  l e v e l s  p r i o r  to  those  a t  which 
c e n t r a l  masking o c c u r s .
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DISCUSSION OF EXPERIMENTS
In e x p e r i m e n t  one,  l a t e r a l i s e d  re a l  m o t io n  was p r e ­
s e n te d .  The s u b j e c t s '  t ask  was to  c o r r e c t l y  i d e n t i f y
the  d i r e c t i o n  o f  mo t ion  o f  low c o n t r a s t  random t e x t u r e
s t i m u l i .  There was no s i g n i f i c a n t  main e f f e c t  f o r  VF. 
I f  one supposes t h a t  LVF s t i m u l i  are p rocessed  by the 
r i g h t  hemisphere  and RVF s t i m u l i  by the  l e f t  hemisphere ,  
t h i s  f i n d i n g  would  seem to  s u p p o r t  M o s c o v i t c h ' s  (1979)  
c o n t e n t i o n  t h a t  t h e r e  are no h e m is p h e r i c  d i f f e r e n c e s  f o r  
low l e v e l  p r o c e s s i n g .
However ,  t h e r e  was a s i g n i f i c a n t  ( p < . 0 1 )  v i s u a l  
f i e l d  X t r i a l s  i n t e r a c t i o n .  T h re s h o ld s  s e t  f o r  LVF 
s t i m u l i  improved s i g n i f i c a n t l y  over  the two b lo c k s  o f
t r i a l s  w h i l e  RVF t h r e s h o l d s  d i d  n o t ,  t h i s  i s  a r e s u l t
which seems to  r e q u i r e  some e x p l a n a t i o n .  The s i m p l e s t  
a c co u n t  i s  t h a t  LVF s t i m u l i  are p rocessed by the  r i g h t  
hemisphere  whereas RVF s t i m u l i  are p rocessed  by the 
l e f t .  The l a t t e r  hemisphere does no t  improve  i t s  p e r ­
fo rmance ove r  t r i a l s ,  whereas the  r i g h t  does s i n c e  i t  i s  
ca pa b le  o f  " l e a r n i n g "  t h i s  v i s u o - s p a t i a l  t a s k .
However ,  t he  LVF t h r e s h o l d  d u r i n g  t r i a l  one was 
s i g n i f i c a n t l y  i n f e r i o r  to  the  RVF t h r e s h o l d ,  whereas f o r  
t r i a l  two the  LVF t h r e s h o l d  was non s i g n i f i c a n t l y  supe­
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r i o r .  T h e r e f o r e ,  a more complex e x p l a n a t i o n  may be r e ­
q u i r e d .
R e a c t i o n  t ime  data showed t h a t  i n c o r r e c t  RTs ( i e . ,  
responses  to  low c o n t r a s t  t r i a l s  around t h r e s h o l d )  were 
800 ms s l o w e r  f o r  t he  LVF than the RVF d u r i n g  t r i a l  one, 
bu t  f o r  t r i a l  two t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e .  
C o r r e c t  RTs showed no s i g n i f i c a n t  e f f e c t s .  I t  may 
t h e r e f o r e  be t h a t  d u r i n g  t r i a l  one, the c e r e b r a l  hemis­
pheres  a re  i n d e p e n d e n t l y  p r o c e s s i n g  s t i m u l i  f rom the 
c o n t r a l a t e r a l  VFs, and the  l e f t  hemisphere i s  s u p e r i o r  
a t  t he  t a s k .  For  t r i a l  two,  i n  o r d e r  to max imise  o v e r ­
a l l  p e r f o r m a n c e ,  LVF s t i m u l i  i n i t i a l l y  r e c e i v e d  by the 
r i g h t  he misphere ,  are  t r a n s f e r r e d  ac ross  to  the l e f t  
hemisphere  f o r  p r o c e s s i n g .  Thus no RVF improvement  i s  
obse rved s i n c e  s t i m u l i  are p rocessed by the  l e f t  hemis ­
phere on both t r i a l s .  However,  LVF t h r e s h o l d s  improve 
s i n c e  they  are media ted  by the i n f e r i o r  r i g h t  hemisphere 
on t r i a l  one and by the  s u p e r i o r  l e f t  hemisphere on 
t r i a l  two.  There i s  no s i g n i f i c a n t  VF d i f f e r e n c e  f o r  
t r i a l  two due to  a l l  t he  s t i m u l i  be ing  p rocessed by the  
1 e f t  hemi sphere.
An a l t e r n a t i v e  ac co u n t  i nvok es  l e f t  hemisphere me­
d i a t i o n  o f  LVF s t i m u l i  d u r i n g  t r i a l  one. Mo sc ov i t c h  
(1979)  has d i s cu ss e d  s t u d i e s  i n  which the l e f t  hemis­
phere  has a p p a r e n t l y  t aken  ove r  response c o n t r o l  i n  p e r ­
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c e p t u a l  s i t u a t i o n s  and he has proposed (1973)  a model i n  
which the  l e f t  hemisphere suppresses the  o u t p u t  o f  t he  
r i g h t  hemisphere .
S i m i l a r  e f f e c t s  may be i n v o l v e d  in  the c u r r e n t  e x ­
p e r i m e n t .  For  both  t r i a l s  one and two,  t he  l e f t  hemis­
phere e x h i b i t s  i t s  " e v e r y d a y "  dominance by r e sp o n d in g  to 
a l l  RVF s t i m u l i  wh e th e r  the d i r e c t i o n  o f  mo t ion  i s  c l e a r  
o r  n o t .  C o n v e rs e l y  d u r i n g  t r i a l  one, t he  r i g h t  hemis­
phere on r e c e i v i n g  an i n d i s t i n c t  p r e s e n t a t i o n  f rom the 
LVF may no t  res pon d ,  whereupon the  l e f t  hemisphere s im ­
p l y  " g u e s s e s " ;  o r  t he  imp o ve r i s h e d  s t i m u l u s  i n f o r m a t i o n  
i s  t r a n s f e r r e d  f rom the r i g h t  t o  the l e f t  hemisphere 
which responds to  the now f u r t h e r  degraded v i s u a l  t r a c e .  
T h i s  r e s u l t s  i n  p o o r e r  t r i a l  one LVF p e r f o r ma nc e .  For  
t r i a l  two t h i s  i n e f f i c i e n t  response system i s  abandoned 
and each hemisphere responds i n d e p e n d e n t l y  t o  s t i m u l i  
f rom the c o n t r a l a t e r a l  VF. The t h r e s h o l d s  are now s i m i ­
l a r  s i n c e  both hemispheres  are now re s po n d in g  im m e d ia te ­
l y  t o  a l l  s t i m u l i .
I f  such " l e f t  hemisphere dominance e f f e c t s "  are 
be ing  observed h e re ,  t he  l e f t  hemisphere i s  no t  sup­
p r e s s i n g  r i g h t  hemisphere responses i n  the r i g i d  manner 
suggested by M o s c o v i t c h  ( 1 9 7 3 ) .  L e f t  hemisphere i n t e r ­
v e n t i o n  appears to  occu r  d u r i n g  t r i a l  one f o r  LVF p r e ­
s e n t a t i o n s  o n l y  when the  r i g h t  hemisphere was i n  d i f f i -
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c u l t y  o r  f a i l e d  to respond .  A l so  t h i s  i n e f f i c i e n t  r e s ­
ponse m e d i a t i o n  i s  abandoned f o r  t r i a l  two.  C l e a r l y ,  i f
t he  p e r c e p t u a l  system i s  o p e r a t i n g  i n  t h i s  way, what  i s  
be ing observed i s  more a d e f a u l t  mechanism than a domi ­
nance system and a c o n s i d e r a b l e  degree o f  p l a s t i c i t y  i s
be ing e x h i b i t e d .
In  summary, depend ing  on whether  one p o s t u l a t e s  
l e f t  hemisphere  m e d i a t i o n  o f  LVF s t i m u l i  on t r i a l  one o r  
t r i a l  two ,  d i f f e r i n g  acc ou n ts  o f  the r e s u l t s  may be 
made. The 800 ms d i f f e r e n c e  i n  i n c o r r e c t  RTs d u r i n g  
t r i a l  one i s  c l e a r l y  g r e a t e r  than the  t ime  r e q u i r e d  s im ­
p l y  f o r  i n t e r  h e m i s p h e r i c  t r a n s m i s s i o n .  T h i s  co u l d  e i ­
t h e r  r e f l e c t ,  f o r  t r i a l  one,  t he  a d d i t i o n a l  t ime  needed 
f o r  t h e  l e f t  hemisphere to  p rocess c a l l o s a l l y  degraded 
low c o n t r a s t  LVF s t i m u l i ,  o r  r e f l e c t  c o n t r a l a t e r a l  hem­
i s p h e r i c  p r o c e s s i n g  o n l y ,  w i t h  the l e f t  hemisphere supe­
r i o r .
The c l i n i c a l  l i t e r a t u r e  rev iewed  in  c h a p t e r  one i n ­
d i c a t e s  t h a t  when v i s u o - s p a t i a l  decrements  a r i s e  as a 
r e s u l t  o f  u n i l a t e r a l  b r a i n  l e s i o n ,  the i n j u r y  s i t e  i s  
more l i k e l y  to  be i n  the  r i g h t  hemisphere.  However,  mo­
t i o n  p e r c e p t i o n  may be up se t  by l e s i o n  to  e i t h e r  hemis ­
phere (R id d o ch ,  1917; B r a i n ,  1941; E t t l i n g e r ,  1956) .  
C l e a r l y  m o t i o n  p e r c e p t i o n  i s  no t  l a t e r a l i s e d  i n  the way 
t h a t  language tends to  be. But  t he  c l i n i c a l  ev idence
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does n o t  e l i m i n a t e  the  p o s s i b i l i t y  t h a t  one hemisphere 
may be s u p e r i o r  t o  the o t h e r  i n  s i t u a t i o n s  o f  t h r e s h o l d  
mo t ion  d e t e c t i o n ,  o r  t h a t  t h e r e  may be h e m i s p h e r i c  
d i f f e r e n c e s  which are a f u n c t i o n  o f  p r a c t i c e  o r  f a t i g u e .
Wi th  normal  s u b j e c t s ,  B e r t o l o n i  e t  a l .  (1978)  
found f a s t e r  r i g h t  hemisphere RTs f o r  v e l o c i t y  d i s c r i m i ­
n a t i o n ,  p r e s e n t i n g  many more t r i a l s  than i n  the  c u r r e n t  
e x p e r i m e n t .  Given the s i g n i f i c a n t  r i g h t  hemisphere im­
provement  ove r  t r i a l s  which the  s i m p l e s t  e x p l a n a t i o n  o f  
t he c u r r e n t  i n t e r a c t i o n  e f f e c t  su g g e s t s ,  i t  i s  p o s s i b l e  
t h a t  i f  a d d i t i o n a l  ses s io ns  had been r u n ,  an o v e r a l l  
r i g h t  hemisphere s u p e r i o r i t y  m i g h t  a l s o  have been ob­
s e rv ed .  However,  t he  s u b j e c t  t ime r e q u i r e d  f o r  two s t a ­
i r c a s e s  p r e c l u d e d  examin ing  t h i s  h y p o t h e s i s  by r u n n i n g  a 
t h i r d .  From the c u r r e n t  r e s u l t s  i t  would be expec ted
t h a t  B e r t o l o n i  e t  a l ' s  data would show improvements i n
r i g h t  hemisphere sco re  over  t r i a l s .  However,  t hey  do
n o t  examine t h i s  v a r i a b l e  o r  p r e s e n t  data wh ich  c o u l d  be
a na lysed  to  t e s t  t h i s  c o n j e c t u r e .
I t  i s  g e n e r a l l y  t he  case i n  the l i t e r a t u r e  t h a t  r e ­
s e a rc h e r s  do no t  examine t h e i r  data f o r  h e m i s p h e r i c  e f ­
f e c t s  wh ich  depend on p r a c t i c e  or  f a t i g u e .  (An excep­
t i o n  be ing the  work o f  Dimond and Beaumont,  d i s c u s s e d  in 
t h e i r  1974 book ) .  Such e f f e c t s  were l ooked  f o r  i n  a l l  
t he  c u r r e n t  e x p e r i m e n t s .
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E x p e r im e n t s  two,  t h r e e  and f o u r  s t u d i e d  the  d i f ­
f e r e n t i a l  a b i l i t i e s  o f  t he c e r e b r a l  hemispheres  to  p r o ­
cess and respond to  a p p a re n t  m o t i o n .  The s t i m u l i  were 
random b la c k  and w h i t e  t e x t u r e  f i e l d s  i n  wh ich  a l a t e r ­
al  i s e d  sma l l  squa re  was d e f i n e d  i n  SI and i t s  r e l a t i v e  
p o s i t i o n  s h i f t e d  i n  S2. W i th  a p p r o p r i a t e  t a c h i s t o s c o p i c  
p r e s e n t a t i o n ,  t h e  smal l  square may be v iewed in  ap pa re n t  
m o t i o n .
In e x p e r i m e n t  two,  the s t i m u l i  were p re s e n te d  a t  
t h r e s h o l d  c o n t r a s t ,  t he  l a t t e r  pa ramete r  be ing  reduced 
by s u p e r i m p o s in g  the  t e x t u r e  p a t t e r n s  on a w h i t e  bac k ­
ground f i e l d ,  F b . The e x p e r im e n t a l  outcome was a s i g ­
n i f i c a n t  LVF advan tage in  the  p e rc en ta ge  o f  c o r r e c t  de­
t e c t i o n s  o f  a p p a r e n t  m o t i o n .  The s i m p l e s t  e x p l a n a t i o n  
o f  t h i s  e f f e c t  i s  t o  sugges t  a r i g h t  hemisphere s u p e r i ­
o r i t y .
T h i s  would  appear  to  p a r a l l e l  B e r t o l o n i  e t  a l ' s  
19 78 f i n d i n g  f o r  r e a l  m o t i o n .  However,  t he r e s u l t  does 
n o t  h o ld  f o r  a l l  a p p a re n t  mo t ion  s t i m u l u s  c o n d i t i o n s  as 
was r e v e a l e d  i n  the  f o l l o w i n g  two e x p e r i m e n t s .
The a p p a r a t u s ,  s t i m u l u s  ca rds  and s u b j e c t  t ask  
were the  same f o r  e x p e r i m e n t  t h r e e .  The s t i m u l u s  f i e l d
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d u r a t i o n s  were b r i e f e r  than those  o f  e x p e r im e n t  two,  bu t  
t he  c o n t r a s t  was h i g h e r  as Fb was s w i t c h e d  o f f  d u r i n g  
the  p r e s e n t a t i o n s  o f  t he  t e x t u r e d  f i e l d s  and on for* the 
I S I .  In a l l  e x p e r i m e n t s  o t h e r  than e x p e r i m e n t  t h r e e ,  
even numbers o f  males and fema les  p a r t i c i p a t e d  as sub­
j e c t s .  However ,  i n  t h i s  e x p e r i m e n t ,  t h e r e  were 12 f e - 
mal es and 4 males .
Given the  e m p i r i c a l l y  based t h e o r e t i c a l  v iew o f  
r i g h t  hemisphere v i s u o - s p a t i a l  dominance,  and males 
be ing  more s t r o n g l y  l a t e r a l i s e d  (K im ura ,  1969;  McGlone 
and Dav ids on ,  1973;  D a v i d o f f ,  1977; Lake and Bryden,  
1976; H a r r i s ,  1 9 7 8 ) ,  t he  outcome o f  e x p e r im e n t  t h r e e  
was somewhat s u r p r i s i n g .  A s i g n i f i c a n t  RVF ( l e f t  hem­
i s p h e r e )  s u p e r i o r i t y  was observed when the female data 
were a n a ly s e d ,  w h i l e  i n c l u s i o n  o f  t he male data l ed  to  a 
s u p p r e s s io n  o f  t he VF e f f e c t .  T h i s  d i f f e r e n c e  between 
the sexes appeared to be due to  the  v a r i a b l e  data o f  the 
few male s u b j e c t s .  I t  was sugges ted  t h a t  t he RVF advan­
tage c o u ld  be accounted  f o r  i n  terms o f  a b r i g h t  masking 
IS I  as d e s c r i b e d  by B r a d d i c k ,  1973,  hav ing  a more d e l e t ­
e r i o u s  e f f e c t  on r i g h t  hemisphere pe r fo rma nc e .
The masking I S I  h y p o t h e s i s  was examined in  e x p e r i ­
ment f o u r .  Four  s t i m u l u s  c o n d i t i o n s  were used.  Two in 
which Fb remains on as a c o n s t a n t  c o n t r a s t  re d u c in g  
background t h r o u g h o u t  t he  s t i m u l u s  p r e s e n t a t i o n ,  w i t h
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ISI  s h o r t  and l o n g ;  and two in  which Fb i s  sw i t c h e d  o f f  
d u r i n g  the  exposure  o f  t he  random p a t t e r n  s t i m u l u s  
f i e l d s  and on f o r  the IS I  wh ich  aga in  takes  s h o r t  and 
long v a l u e s .  I t  was p o s t u l a t e d  t h a t  t he  l a t t e r  c o n d i ­
t i o n s  ( I n t e r m i t t e n t  Fb) would produce masking ISI  e f ­
f e c t s  w i t h  g r e a t e r  masking f o r  l o n g e r  I S I s ,  w h i l e  the 
f o r m e r  c o n d i t i o n s  ( C o n t i n u o u s  Fb) would n o t .
The data s u p p o r te d  these  c o n j e c t u r e s .  For  c o n d i ­
t i o n s  i n  which Fb i s  i n t e r r u p t e d  d u r i n g  the s t i m u l u s  
p r e s e n t a t i o n s  and f l a s h e s  on f o r  the I S I ,  masking o f  mo­
t i o n  o c c u r s .  T h i s  masking i s  enhanced by i n c r e a s i n g  the 
d u r a t i o n  o f  t he I S I .  Equal  numbers o f  males and females 
were run i n  t h i s  e x p e r i m e n t .  Sex and sex x VF ( h e m is ­
phere )  e f f e c t s  were non s i g n i f i c a n t .  The s u g g e s t i o n  r a ­
i se d  i n  e x p e r i m e n t  t h r e e  o f  a sex d i f f e r e n c e  f o r  t h i s  
t a s k  was t h e r e f o r e  r e j e c t e d .  However,  a s i g n i f i c a n t  
R V F - l e f t  hemisphere advantage was observed f o r  t he mask­
in g  IS I  c o n d i t i o n s  ( w i t h  no s i g n i f i c a n t  hemisphere e f ­
f e c t  f o r  non-mask ing I S I s ) .
The p e r t i n e n t  l i t e r a t u r e  ( B r a d d i c k ,  1973;  T u r ve y ,  
1973) ,  sugges ts  t h a t  t h i s  t ype  o f  masking a f f e c t s  the 
v i s u a l  system a t  a l e v e l  p r i o r  to t h a t  a t  which b i n o c u ­
l a r  i n p u t  i s  i n t e g r a t e d .  The non- s i g n i f i c a n t  hemisphere 
X masking I S I  d u r a t i o n  e f f e c t  shows t h a t  t he hemispheres 
are no t  d i f f e r e n t i a l l y  a f f e c t e d  by i n c r e a s e d  masking
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( t h i s  i s  i l l u s t r a t e d  i n  f i g u r e  6 . 9 ,  page 180,  c o n d i t i o n s  
1 and 2 ) .  R a t he r  i t  i s  t he  masking IS I  p e r  se wh ich  
g i v e s  r i s e  to  the  observed h e m is p h e r i c  d i s p a r i t y .  Given 
a degraded o r  i n t e r r u p t e d  s t i m u l u s  f rom the p e r i p h e r a l  
senso ry  sys tem,  the  l e f t  hemisphere seems b e t t e r  ab le  to 
o u t p u t  an a c c u r a t e  p e r c e p t  o f  a p p a re n t  m o t i o n ;  b u t  the 
r i g h t  i s  no worse p r o p o r t i o n a l l y  when the  o v e r a l l  mask­
ing  e f f e c t  i s  i n c r e a s e d .
Taken t o g e t h e r ,  t he  r e s u l t s  o f  e x p e r i m e n t  two , 
t h r e e  and f o u r  show t h a t  when c o n f r o n t e d  w i t h  the  task  
o f  d e t e c t i n g  a p p a r e n t  mo t ion  i n  random t e x t u r e  s t i m u l i ,  
d i f f e r e n t  h e m i s p h e r i c  s u p e r i o r i t i e s ,  dependent  on the 
s t i m u l u s  p a r a m e t e r s ,  may be obse rved.  In low c o n t r a s t  
s i t u a t i o n s  w i t h  ample s t i m u l u s  d u r a t i o n  t ime  to  process 
a p e r c e p t  o f  m o t i on  n o t  i n t e r r u p t e d  by a masking I S I ,  
t h e  r i g h t  hemisphere i s  s u p e r i o r .  However,  when a mask­
ing  I S I  i s  i n t e r p o s e d  between the  s t i m u l u s  f i e l d s ,  t h e r e  
i s  a l e f t  hemisphere advan tage .  For  i n t e r m e d i a t e  s t i m ­
u l u s  s i t u a t i o n s  ( c o n d i t i o n s  3 and 4 o f  e x p e r i m e n t  f o u r ) ,  
no d i f f e r e n c e s  a re  obse rved .
The r e s u l t s  o f  t hese e xp e r i m e n t s  are  i n  l i n e  w i t h  
p u b l i s h e d  s t u d i e s  which compare the e f f e c t s  o f  v i s u a l  
mask ing on the  two hemispheres . The work o f  
Oscar-Berman e t  a l . ( 1 9 7 3 ) ,  McKeever and S u b e r i  ( 1 9 7 4 ) ,
and Cohen ( 1 9 / 6 )  showed t h a t  the l e f t  hemisphere was
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l ess  a f f e c t e d  by mask i ng.  (An e x c e p t i o n  i s  Oscar
Berman e t  a l ' s  1976 f i n d i n g  o f  s h o r t e r  LVF c r i t i c a l
I S I s  and SOAs f o r  mus i ca l  n o t e s . )
Beaumont  and Dimond ( 1 97 5 ) ,  f o r  a shape match i ng  
t a s k ,  r e p o r t :  "The c l e a r  s u p e r i o r i t y  o f  t he  r i g h t  hem­
i s p h e r e  was n o t ,  however ,  u n i f o r m  across  a l l  va l ues  o f  
s t i m u l u s  e x p o s u r e . . . . I t  i s  c l e a r ,  however ,  t h a t  t he ad­
d i t i o n a l  s t r e s s  upon the system o f  t he exposure  o f  t he 
f i r s t  s t i m u l u s  be i ng  b r i e f  imposes p a r t i c u l a r  d i f f i c u l ­
t i e s  upon the r i g h t  hemi spher e ,  whi ch are  no t  t o  be ob­
served i n  the l e f t . "
Taken t o g e t h e r ,  t hese s t u d i e s  seem to s u p p o r t  t he 
c u r r e n t  f i n d i n g  o f  a s h i f t  f rom r i g h t  t o  l e f t  hemi sphere 
s u p e r i o r i t y .  I t  appears  t h a t  r i g h t  hemi sphere p r o c e s s ­
i ng  i s  p a r t i c u l a r l y  s u s c e p t i b l e  to d i s r u p t i o n  when s t i m ­
u l u s  i n f o r m a t i o n  i s  d i m i n i s h e d .  Th i s  e f f e c t  becomes ap­
p a r e n t  when a b r i e f  s t i m u l u s  i s  p r e s e n t e d ,  o r  when the 
s t i m u l u s  i s  a t t e n u a t e d  by a mask. From t h i s ,  i n  an ap­
p a r e n t  mot i on  s t udy  u s i ng  random do t  s t i m u l i ,  one would 
e x p e c t  t h a t  t he  l e f t  hemi sphere would o u t s c o r e  the r i g h t  
f o r  b r i e f  va l ues  o f  SI  ( w i t h  c o n s t a n t  I S I  and S2) .
The c u r r e n t  f i n d i n g s  shou l d  serve as a c a u t i o n a r y  
note  to r e s e a r c h e r s ,  s i n c e  he mi s ph e r i c  s u p e r i o r i t i e s  i n ­
t e r p r e t e d  as a r i s i n g  f rom d i f f e r e n c e s  i n  " h i g h e r "  p r o ­
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c es s i n g  may i n  f a c t  be due to the d i s p a r a t e  e f f e c t s  o f  
b a s i c  s t i m u l u s  pa ramet e rs  on t he  two hemi spheres .  For  
example,  i f  a b r i g h t  I S I  had been u n w i t t i n g l y  used i n 
e x p e r i m e n t  s i x  (shapes i n  a p p a r e n t  m o t i o n ) ,  presumabl y  
more c o r r e c t  r esponses would have been made to RVF s t i m ­
u l i .  And t h i s  co u l d  have been wr o n g l y  e x p l a i n e d  i n 
terms o f  a l e f t  hemi sphere s u p e r i o r i t y  f o r  moving shape 
i d e n t i f i c a t i o n .  (Under  t he e x p e r i m e n t a l  c o n d i t i o n s  used 
i n  e x p e r i m e n t  s i x  t h e r e  were no VF d i f f e r e n c e s . )
The a p p a r e n t  mo t i on  work o f  J a s p e r  ( 1 93 2 ) ,  Jasper  
and Raney (1937)  and C a r t e r  (1953)  us i n g  d i p l o p i c  images 
o r  t h r e e  t a r g e t s ,  i s  d e s c r i b e d  on pages 30-31 o f  c h a p t e r  
one.  In a c o n f l i c t  s i t u a t i o n ,  a p p a r e n t  mot i on  may be 
p e r c e i v e d  by one hemi sphere w i t h  s u p p r e s s i o n  o f  mot i on  
i n  t he  o t h e r  v i s u a l  f i e l d .  For  r i g h t  handed s u b j e c t s ,  
t he  l e f t  hemi sphere i s  u s u a l l y  domi nan t .  V i ewi ngs  i n 
t hese e x pe r i me n t s  were over  a p e r i o d  o f  m i n u t e s ,  so 
changes o f  f i x a t i o n  would have o c c u r r e d ,  c o n t r a v e n i n g  
t he s t r i c t u r e s  d i s c u s s e d  i n  c h a p t e r  two.  T h e r e f o r e  i t  
i s  no t  c l e a r  how t hese  r e s u l t s  r e l a t e  t o  t he c u r r e n t  e x ­
p e r i m e n t s .  To c o n t r o l  f o r  eye movements i t  would be 
s i mp l e  to s e t  up t he C a r t e r  t h r e e  t a r g e t  s i t u a t i o n  us i ng  
a t a c h i s t o s c o p e  and g i v e  s i n g l e  r a t h e r  than c o n t i n u o u s  
p r e s e n t a t i o n s .  C a r t e r  { 1953)  makes a comment whi ch may 
r evea l  t he processes  i n v o l v e d  i n  h i s  e x p e r i m e n t ,  " O f t e n  
the s u b j e c t  would r e p o r t  t h a t  t he  d i p l o p i c  image t h a t
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was j u s t  f l a s h i n g  on and o f f  appeared a f t e r  t he movement 
ou t war d  on the o t h e r  s i d e  was comp l e t ed .  Th i s  I m p l i e s  
t h a t  speed o f  p e r c e p t i o n  may be a f a c t o r  i n  d e t e r m i n i n g  
i n  whi ch d i r e c t i o n  movement i s  p e r c e i v e d " .  Tak i ng  the 
s i m u l t a n e i t y  work o f  E f r o n  (1963)  i n t o  ac c o u n t ,  w i t h  t he 
s t i m u l u s  d u r a t i o n s  used by C a r t e r ,  i t  i s  l i k e l y  t h a t  
a p p a r e n t  mo t i on  would be seen towards t he v i s u a l  f i e l d  
o f  t he  s t i m u l u s  wh i ch  was f i r s t  " p e r c e i v e d " .  I ndeed,  
one c o u l d  use t he  appa r e n t  mo t i on  parad igm to  s t udy  i n -  
t e r h e m i s p h e r i c  s i m u l t a n e i t y  and t emporal  o r d e r ,  w i t h  the 
s u b j e c t  r e p o r t i n g  no mo t i on  ( i . e .  s i m u l t a n e i t y ) ,  or  
t he  d i r e c t i o n  o f  m o t i o n ,  r a t h e r  t han making j udgements  
o f  s i m u l t a n e i t y  as E f r o n  asked h i s  s u b j e c t s  t o  do.
I n  e x p e r i me n t  f i v e ,  a p p a r e n t  mot i on  depth e f f e c t s  
produced by V shaped f i g u r e s  were s t u d i e d .  The s t i m u l i  
were l a t e r a l i s e d  to e i t h e r  t he  l e f t  o r  r i g h t  VF and sub­
j e c t s  were r e q u i r e d  to r espond a c c o r d i n g  t o  whe t her  the 
V appeared to move e i t h e r  i n  " space"  or  I n t he  " p l a n e " .  
I t  was found , c o n f i r m i n g  e a r l i e r  r e p o r t s  ( Neuhaus,  
1930,  K o l e r s  and Pomerantz 1971 ) ,  t h a t  f o r  s h o r t  IS Is 
t he  f i r s t  V moves I n t o  t he  p o s i t i o n  o f  t he second ( i n ­
v e r t e d )  V by a d e f o r m a t i o n  J_n t he s t i m u l u s  p l a n e ; w h i l e  
f o r  l o n g e r  I S I s  t he  observed  mot i on  f rom SI  t o  S2 be­
comes a r o t a t i o n  j j i  t he  t h i r d  d i m e n s i o n . Thus as the 
I SI i s  i n c r e as e d  the p r o p o r t i o n  o f  " s p a c e " : " p i a n e "  r e s ­
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ponses i n c r e a s e s .  Th i s  e x p e r i m e n t  would seem to i n v o l v e  
B r a d d i c k ’ s " h i g h e r - i n t e r p r e t i v e " ,  " l o n g - r a n g e "  p r ocess  
s i n c e  t he  apex o f  t he  V moves t h r ough  3 deg.  VA. 
However ,  as was d i s c u s s e d  e a r l i e r ,  P e t e r s i k  and Pan t i e  
would be expec t ed  t o  propose 6 process  m e d i a t i o n  o f  
" space"  p e r c e p t s  and E p r ocess  m e d i a t i o n  o f  " p l a n e "  p e r ­
c e p t s .  ( P e t e r s i k  and P a n t l e  a l s o  i d e n t i f y  t he G p r ocess  
w i t h  B r a d d i c k ' s  " h i g h e r - l e v e l " ,  " l o n g - r a n g e "  p rocess  and 
t he E p r oc e s s  w i t h  B r a d d i c k ' s  " l o w - l e v e l " ,  " s h o r t - r a n g e "  
p r o c e s s ) .  T h e r e f o r e ,  f rom B r a d d i c k ' s  o r i g i n a l  t h e o r y ,  
one m i g h t  e x p e c t  t he  hemi spheres  t o  d i f f e r  over  t he en­
t i r e  range o f  I S I s ,  whereas f rom the P e t e r s i k  and P a n t l e  
f o r m u l a t i o n ,  t he  hemi spheres  m i g h t  d i f f e r  on l y  above a 
c e r t a i n  I S I  d u r a t i o n .
For  u n i l a t e r a l  l e s i o n s  whi ch r e s u l t  i n  depth p e r ­
c e p t i o n  d i s o r d e r s ,  based on a v a r i e t y  o f  cues,  t he r i g h t  
hemi sphere  i s  more f r e q u e n t l y  i m p l i c a t e d  ( R i ddoch ,  1917,  
1935;  Holmes,  1919;  B r a i n ,  1941;  Pa t e r son  and
Z a n g w i l l ,  1944;  Carmon and B e c h t o l d t ,  1969;  Benton and 
Hecaen,  1970;  R o t h s t e i n  and Sacks,  1972,  Lehman and 
W a l c h l i ,  1975;  Danta e t  a l . ,  1978;  Hamsher ,  1978) .  
However ,  f o r  normal  s u b j e c t s ,  r e p o r t s  c o n f l i c t  about  
whi ch hemi spher e  i s  s u p e r i o r  f o r  depth  p e r c e p t i o n .  
R i ch a r ds  (1970)  r e p o r t s  g r e a t e r  l e f t  hemi sphere accuracy  
f o r  depth  j udg e me n t s ,  w h i l e  D u r n f o r d  and Kimura (1971)  
found t he  r i g h t  scored more c o r r e c t .  The l a t t e r  r e ­
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sear che r s  do not  s p e c i f y  t he sex o f  t h e i r  s u b j e c t s ,  
w h i l e  R i cha r ds  dat a  were " c o l l e c t e d  l a r g e l y  f rom young 
mal e s . . . . T h e r e  was no obv i ou s  d i f f e r e n c e  between the 
se x e s " .  N e i t h e r  paper  r e p o r t s  p r a c t i c e  o r  f a t i g u e  e f ­
f e c t s .
From the c l i n i c a l  and e x p e r i me n t a l  l i t e r a t u r e  i t  
appears  t h a t  both  hemi spheres  are ab l e  t o  make depth and 
mo t i on  j udgemen t s .  In t he c u r r e n t  e x p e r i m e n t ,  t h e r e  
were no VF o r  VF x I S I  e f f e c t s .  Th i s  sugges t s  t h a t  both 
hemi spheres  are making t h e i r  d e c i s i o n s  on mot i on  i n 
depth i n  a s i m i l a r  manner ,  and use the same parameters  
when changi ng f rom p l ane  t o space responses .  The e x t r a ­
p o l a t i o n s  o f  B r a d d i c k ' s ,  and P e t e r s i k  and P a n t l e ' s  t h e o ­
r i e s  o u t l i n e d  above are t h e r e f o r e  no t  s u p p o r t e d .
However ,  t h e r e  was a s i g n i f i c a n t  f a l l  i n  p e r c e n t  
space responses over  t r i a l s  and a s i g n i f i c a n t  hemi sphere 
(VF) X t r i a l s  x sex i n t e r a c t i o n .  The d i f f e r e n c e  between 
t he  sexes over  t r i a l s  was most  pronounced f o r  t he r i g h t  
hemi sphere .  P e r c e n t  space responses  f e l l  i n  a s teep l i ­
near  manner over  t he t h r e e  b l o c k s  o f  t r i a l s  f o r  males,  
bu t  remained c o n s t a n t  f o r  f ema l es .  Two p o s s i b l e  e x p l a ­
n a t i o n s  were o f f e r e d :  ( 1 )  g r e a t e r  f a t i g u e  o f  t he male
r i g h t  hemi spher e ,  ( 2 )  " l e a r n i n g "  by the male r i g h t  hem­
i s p h e r e  t h a t  no s t i m u l i  a r e  be i ng p r es en t ed  i n  the t h i r d  
d i mens i on .  I t  was sugges t ed  t h a t  t hese hypo theses  cou l d
326
be t e s t e d  i n an e x p e r i me n t  us i ng  J u l e s z  s t e r eogr ams .  
The e x t e n t  t o  whi ch b i n o c u l a r  d i s p a r i t y  d e t e c t o r s  medi ­
a t e  i n  t he  c u r r e n t  e x p e r i m e n t  c o u l d  be examined by r u n ­
n i ng  a monocu l ar  r e p l i c a t i o n ,  t h i s  would  a l s o  g i v e  depth 
p e r c e p t s  f o r  t hese s t i m u l i .
The c l i n i c a l  l i t e r a t u r e  on v i s u a l  s p a t i a l  agnos ia 
and i mpa i r men t s  o f  f i g u r e  r e c o g n i t i o n  i s  summar ised in 
t he  i n t r o d u c t i o n  t o  c h a p t e r  e i g h t  and r ev i ewed  i n  more 
d e t a i l  i n c h a p t e r  one,  as i s  t he  work on normal  and 
s p l i t  b r a i n  s u b j e c t s  f o r  shape t a s k s .  B r i e f l y ,  t he 
c l i n i c a l  syndromes occu r  more f r e q u e n t l y  f o r  b i l a t e r a l  
l e s i o n s ,  bu t  when t hey are  a r e s u l t  o f  u n i l a t e r a l  dam­
age,  t he  s i t e  i s  more o f t e n  i n  t he r i g h t  hemi sphere .  In 
e x p e r i m e n t a l  s t u d i e s  us i ng  shape s t i m u l i  w i t h  normal  
s u b j e c t s ,  no c l e a r c u t  h e mi s p h e r i c  advant age has emerged.  
However ,  f o r  commissurotomy p a t i e n t s ,  a r i g h t  hemisphere 
s u p e r i o r i t y  has been found f o r  ana l ogous  t a s k s .
For  e x p e r i me n t  s i x ,  random t e x t u r e  p a t t e r n s ,  i n  
whi ch a smal l  l a t e r a l i s e d  square o r  diamond was v i s i b l e  
o n l y  under  c o n d i t i o n s  o f  a p p a r en t  m o t i o n ,  were used as 
s t i m u l i .  The s u b j e c t s '  t ask  was t o  d i s t i n g u i s h  whi ch 
shape was moving.  Bas i c  s t i m u l u s  c o n d i t i o n s  whi ch i n 
e x p e r i me n t s  two,  t h r e e  and f o u r  had g i ven  r i s e  to hemi s ­
p h e r i c  d i f f e r e n c e s  were e l i m i n a t e d  f rom t h i s  s t ud y .
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B r a d d i c k  ( 1974)  used the p o i n t  a t  whi ch t he  o r i e n ­
t a t i o n  o f  a r e c t a n g l e  became i n d i s t i n c t  as an i n d i c a t o r  
o f  t he t h r e s h o l d  o f  t he  " s h o r t - r a n g e "  p r o c e s s .  Thus i t  
c o u l d  be argued t h a t  t he c u r r e n t  e x p e r i m e n t  p r i m a r i l y  
t aps  a " l o w - l e v e l "  mechanism.  However ,  shape i d e n t i f i ­
c a t i o n  i n v o l v e s  c a t e g o r i c a l  encod i ng f o r  wh i ch  Moscov-  
i t c h ' s  ( 1979)  model  p r e d i c t s  t he  l i k e l i h o o d  o f  hemi s ­
p h e r i c  d i f f e r e n c e s .
No s i g n i f i c a n t  VF ( hemi spher e )  e f f e c t  o r  VF ( h e m i s ­
phere)  i n t e r a c t i o n s  were observed .  Th i s  appears  t o  be 
i n  l i n e  w i t h  many p u b l i s h e d  s t u d i e s  i n v o l v i n g  s t a t i o n a r y  
shapes,  e . g .  Heron ( 195 7 ) ,  Te r r ace  ( 1 95 9 ) ,  Kimura 
(1966)  and Ki mura  and D u r n f o r d  ( 1974 ) ,  t he l a t t e r  un­
s u c c e s s f u l l y  a t t e mp t e d  to r e p l i c a t e  e x p e r i me n t s  i n  whi ch 
v i s u a l  f i e l d  d i f f e r e n c e s  f o r  shape were r e p o r t e d .  
A n a l o g o u s l y ,  no d i f f e r e n c e  was found between the c e r e ­
b r a l  hemi spheres  i n  t h e i r  a b i l i t y  t o d e t e c t  and i d e n t i f y  
a p p a r e n t l y  moving shapes i n  a random t e x t u r e  f i e l d .
The r e s u l t s  d i d  no t  f a v o u r  an e x p l a n a t i o n  i n  terms 
o f  o v e r a l l  l e f t  hemi sphere  l anguage m e d i a t i o n ,  bu t  d i d  
no t  p r e c l u d e ,  f o r  some s u b j e c t s ,  t he use o f  v e r b a l i s a ­
t i o n  by bot h  hemi spher es .  N e v e r t h e l e s s ,  on c o n s i d e r i n g  
the data f rom a p e r c e p t u a l  v i e w p o i n t ,  t he  hemi spheres 
d i d  not  d i f f e r  s i g n i f i c a n t l y .
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I n  a l l  the random do t  e xpe r i me n t s  i n  t he c u r r e n t  
s e r i e s ,  so t h a t  s u b j e c t s  c o u l d  c o r r e c t l y  d e t e c t  t he d i ­
r e c t i o n  o f  m o t i o n ,  i t  was necessary  t o  use smal l  d i s ­
p l acemen t s  o f  t he  t a r g e t  shape.  Th i s  would e n t a i l  t he 
use o f  B r a d d i c k ' s  " s h o r t - r a n g e "  appa r en t  m o t i o n / r e a l  mo­
t i o n  component  o f  t he v i s u a l  system.
" H i g h e r - i n t e r p r e t i v e "  component  two would be i n v o l v e d  
p r i m a r i l y  on l y  i n  e x p e r i m e n t  f i v e ,  t he  moving Vs,  and i n  
e x p e r i m e n t  s i x ,  shape d i f f e r e n t i a t i o n .  (Though the 
l a t t e r  i s  a r g u a b l e  i n  B r a d d i c k ' s  t e r m s ) .
M o s c o v i t c h ' s  (1979)  model  would p r e d i c t  he mi sphe r i c  
d i f f e r e n c e s ,  i f  any,  f o r  t he l a t t e r  two e x p e r i me n t s .  
( Un l ess  he c l a i me d  t h a t  t he processes  i n v o l v e d  i n e x p e r ­
i men t  s i x  do no t  i n v o l v e  c a t e g o r i c a l  e n c o d i n g ) .  However 
t he  conve r se  r e s u l t s  were o b t a i n e d .  L a t e r a l i t y  d i f f e r ­
ences were found i n  t he f i r s t  f o u r  ex pe r i me n t s  whi ch e x ­
amined bas i c  s t i m u l u s  pa r a me t e r s .  When t hese were con ­
t r o l l e d  f o r ,  no d i f f e r e n c e s  were observed f o r  t he com­
p l e x  d e c i s i o n s .  M o s c o v i t c h ' s  hard l i n e  i s  not  c on ­
f i r m e d .  I t  would a l s o  seem t h a t  B r a d d i c k ' s  s i n g l e  
mechanism t h e o r y  f o r  r e a l  movement and " s h o r t - r a n g e "  ap­
p a r e n t  mo t i on  would  not  p r e d i c t  t he d i f f e r i n g  VF s u p e r i ­
o r i t i e s  found i n  t he  c u r r e n t  e x p e r i me n t a l  s e r i e s .
329
P a n t l e  and h i s  c o l l e a g u e s  have suggested t h a t  t he  G 
process  p r edomi na t es  f o r  c o n d i t i o n s  such as low c o n t r a s t  
and b r i g h t  I S I s .  I t  may t h e r e f o r e  be t h a t  a G pr ocess  
med i a t es  a l l  s t i m u l i  whi ch are o u t w i t h  t he  o p e r a t i n g  
par amet e r s  o f  t he E p r oc e s s .  As was noted e a r l i e r ,  t he 
breakdown o f  ap p a r e n t  movement i n  t he low c o n t r a s t  case 
( e x p e r i m e n t  two)  seemed to be due to i n d i s t i n c t n e s s  o f  
t he  s t i m u l i .  Th i s  appeared ver y  s i m i l a r  t o t he d i f f i ­
c u l t y  o f  p e r c e i v i n g  the low c o n t r a s t  r e a l  mo t i on  ( e x p e r ­
i ment  one ) .  A l s o ,  i n  e x p e r i me n t  two,  31 was l ong  and 
t he I SI  b r i e f ,  one ms, and " c o n t i n u o u s " ,  i e . ,  non mask­
i n g .  The p e r c e p t  o f  t he  masking I S I  a p p a r e n t  mot i on  was 
more f l i c k e r i n g ,  l i k e  e a r l y  f i l m s ,  and t he breakdown o f  
t he mo t i on  p e r c e p t  appeared to occur  due to i n t e r f e r e n c e  
by t he  b r i g h t  I S I .  C o n t i n u i n g  to argue i n  terms o f  a G 
p r o c e s s ,  t he  r e s u l t s  o f  t he p r e s e n t  s e r i e s  would i mp l y  
t h a t  t he  h i g h e r  mechanisms i n  t he  two hemi spheres  are 
d i f f e r e n t .  The one i n  t he  r i g h t  hemi sphere i s  a s u p e r i ­
o r  p r o c e s s o r  o f  low c o n t r a s t  r ea l  mo t i on  and s i m i l a r  ap­
p a r e n t  m o t i on ;  t he l e f t  hemi sphere mechanism i s  more 
compe t en t  when c o n f r o n t e d  w i t h  masked a p p a r e n t  mo t i on .  
I t  i s  a l so  p o s s i b l e  t o  argue t h a t  t he mechanisms i n  the 
two hemi spheres  are  t he " same" ,  i e . ,  s i m i l a r l y  con ­
s t r u c t e d  and us i ng  s i m i l a r  p r o c e s s i n g  s t r a t e g i e s ,  bu t  
have d i f f e r e n t  o p e r a t i n g  p a r ame t e r s .
The p r ec ed i n g  t h e o r i s a t i o n  i s  s p e c u l a t i v e  and pos t
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hoc.  Yet  t h e r e  seems t o  be no s i mp l e  f o r m u l a t i o n  whi ch 
neat l y ,  accoun t s  f o r  t he  r e s u l t s  o f  t hese s t u d i e s .
I n  t h i s  s e r i e s  o f  e x pe r i me n t s  on t he  v i s u a l  p e r c e p ­
t i o n  o f  m o t i on ,  no c o n s i s t e n t  dominance by e i t h e r  c e r e ­
b r a l  hemi spherehas been f ound ,  and i t  has been shown 
t h a t  s h i f t s  i n  h e m i sp h e r i c  s u p e r i o r i t y  may be observed 
f o r  changes i n  b a s i c  s t i m u l u s  pa r amet e r s .
I t  i s  obv i ous  t h a t  t he  v i ew o f  s i mp l e  and c l e a r  c u t  
d i f f e r e n t i a t i o n  between t he  l e f t  and r i g h t  hemi spheres 
on t he b a s i s  o f  l i n g u i s t i c  versus  v i s u o - s p a t i a l  domi ­
nance I s  no t  t e n a b l e .
D i f f e r e n c e s  between the hemi spher es ,  e s p e c i a l l y  on 
v i s u a l  p e r c e p t i o n  t a s k s ,  are  both  s u b t l e  and l a b i l e .
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APPENDIX A 
HANDEDNESS QÛÊSTIONNAIRÈ 
Please answer a ll questions.
Name
Sex
Age
Date
Please c irc le  the appropriate response fo r  each o f the fo llow ing  questions, 
assuming th a t both hands are free and th a t any object to  be manipulated is  
equ id istant from both hands. Some o f the a c t iv it ie s  may be un fam ilia r to  
you, but t r y  to  imaging the s itu a tio n  and answer accordingly. Indicate your 
degree o f preference on the fo llow ing  scale:
-3 -2 -1 0 1 2 3
al ways usually more no more usually al waysw ith the the often preference often the w ith
le f t le f t le f t  than r ig h t r ig h t the
r ig h t than le f t r ig h t
1. To w rite  a le t te r  leg ib ly?
- 3 - 2 - 1 0  1 2 3
2. To throw a ba ll to  h it  a ta rget?
- 3 - 2 - 1 0  1 2 3
3. To play a game requ iring  the use o f a racket, such as tennis? 
- 3 - 2 - 1 0  1 2 3
4. To hold a match when s tr ik in g  it?
- 3 - 2 - 1 0  1 2 3
5. To hold scissors to  cut paper?
- 3 - 2 - 1 0  1 2 3
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6. To deal playing cards?
- 3 - 2 - 1 0  1 2 3
7. To harrmer a nail in to  wood?
- 3 - 2 - 1 0  1 2 3
8. To hold a toothbrush when cleaning your teeth?
- 3 - 2 - 1 0  1 2 3
9. To draw?
- 3 - 2 - 1 0  1 2 3
10. To hold a screwdriver when f ix in g  screws?
- 3 - 2 - 1 0  1 2 3
11. To s t i r  a cup o f tea or coffee?
- 3 - 2 - 1 0  1 2 3
12. To use a b o ttle  opener?
- 3 - 2 - 1 0  1 2 3
13. With which foo t do you kick a ba ll?
- 3 - 2 - 1 0  1 2 3
14. To ca rry your books?
- 3 - 2 - 1 0  1 2 3
15. Which foot do you put a sock (o r shoe) on f i r s t?
- 3 - 2 - 1 0  1 2 3
16. To erase something w ith an eraser?
- 3 - 2 - 1 0  1 2 3
17. Do you su ffe r from any physical or other handicap which might influence 
your answer to these questions?
Yes No
18. Is your mother left-handed?
Yes No
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19. Is your fa ther left-handed?
Yes Mo
20. How many brothers do you have?
0 1 2 3 4 5 6
How many o f your brothers are l e f t -handed?
0 1 2 3 4 5 6
21. How many s is te rs  do you have?
0 1 2 3 4 5 6
How many o f your s is te rs  are l e f t -handed?
0 1 2 3 4 5 6
22. Have you ever suffered from any speech d if f ic u lt ie s ?
I f  so, please give d e ta ils :
23. With which eye do you look through a telescope?
Any other comments:
(At th is  p o in t, the subject was asked whether his responses had been 
mediated by subvocal v e rb a liz a tio n .)
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Fimjre 1. Experiment One Stimulus 
(Reduced from 9-7/8 in diameter)
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Figure 3. Experiments Two, Three and Four Stimulus Card 1.
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Figure 4. Experiment Five Card 1
Figure 5. Experiment 5 Card 3.
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Figure 6. Experiment 5 Card 2.
Figure 7. Experiment 5 Card 4.
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Figure 8. Experiment 6 F ixation Card.
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Hand Left Eight Left Eight
Subj. Sex Trial Cent. Trial Cent. Trial Cent. Trial Cent.
101 ,11 1 15.75 2 13.67 1 12.55 2 14.07
102 K 1 16.40 2 16.80 1 12.80 2. 19.60
103 M 1 15.55 2 16.60 1 15.95 2 15.55
104 M 1 14.40 2 12.60 1 15.20 2 12.35
105 M 1 16.40 2 15.80 1 16.07 2 16.73
106 M 2 14.87 1 11.95 2 14.15 1 9.87
107 M 2 15.87 1 11.40 2 15.15 1 12.47
108 M 2 18.40 1 15.47 2 16.20 1 15.55
109 M 2 12.67 1 15.47 2 15.27 1 11.40
110 M 2 12.00 1 10.20 2 15.80 1 15.06
111 F 1 16.67 2 14.60 1 10.60 2 14.40
112 F 1 11.07 2 17.87 1 11.55 2 16.67
115 F 1 15.20 2 19.00 1 14.80 2 19.55
114 F 1 16.60 2 15.00 1 15.55 2 15.67
115 P 1 9.73 2 8.35 1 8.67 2 15.40
116 F 2 18.47 1 16.80 . 2 20.87 1 16,46
117 F 2 11.07 1 15.67 2 15.47 1 12.80
118 F 2 17.93 19.00 2 16.07 1 17.80
119 F 2 11.07 1 15.67 2 9.15 ^ 1 9.95
120 F 2 17.07 1 16.27 2 16.20 1 11.55
Mean 14.66 14.51 14.28 14.54
8D 2.68 2.83 2.81 2.85
Table 1.
Rcperiment One. Individual subjects* contrast threshold data.
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Hem isphere l £ f t Right
Hand
Subj. Sex
Left
Trial 5tebr.
Eight 
Trial ^or.
Left
Trial é^Cor.
Eight 
Trial ^Oor.
201 H 1 90 2 85 1 85 2 85
202 M 1 90 2 85 1 80 2 75
205 K 1 100 2 85 1 100 2 90
204 IT 1 90 2 75 1 90 2 95
205 M 2 70 1 85 2 80 1 90
206 M 2 65 1 55 2 75 1 65
207 M 2 60 1 70 2 90 1 85
208 H 2 100 1 90 2 100 1 85
209 M 1 80 2 90 1 90 2 90
210 M 1 45 2 85 1 100 2 100
211 M 1 95 2 80 1 90 2 100
212 ir 1 60 2 85 1 65 2 75
215 M 2 70 1 75 2 95 1 80
214 ÎT 2 100 1 85 2 100 1 80
215 M 2 90 1 95 2 90 1 100
216 M 2 85 1 70 2 100 1 95
Mean
SD
80.63 . 
16.92
80.94
9.87
89.38
10.31
86.88
10.14
Table 2.
Experiment Two data. Individual suhjeots' percent correct.
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Eeml sphere LeTt Bight
ISI a G d a b 0 d
SUhj#
301
Sex
M 75 70 95 95 75 60 75 80
302 H 95 85 95 95 55 75 85 90
303 M 60 75 85 80 70 70 70 90
304 M 45 80 70 100 100 90 100 90
305 F 55 ' 70 75 80 55 55 40 65
306 F 75 45 75 65 75 55 60 65
307 F 85 95 95 95 85 80 80 85
308 F 90 85 85 90 60 60 55 60
309 F 65 75 65 65 60 70 60 65
310 F 45 50 60 65 65 70 60 75
311 F 90 85 95 95 70 70 55 60
312 F 100 95 95 95 60 70 70 70
313 F 70 60 65 95 60 60 55 40
314 FI 70 85 90 100 60 70 70 70
315 F 60 40 55 75 60 50 70 80
316 F 60 70 65 75 75 55 70 80 '
Mean 71.25 72# 82 79.06 85.31 67.81 66.88 67.19 72.81
SD 17.08 16.73 14.40 12.97 12.11 10.07 14.14 13.66
Tahle 3,
Experiment Three data# Individual suhjeots* percent correct# ,
Data collapsed across Hands and Trials#
ISIs .increase in 1ms steps.
Hemisphere
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Left Right
Condition 
Subj. Sex
1 2 3 4 1 2 3 4
401 M 100 100 100 100 100 100 100 100
402 M 100 75 100 100 100 100 100 100
403 M 75 25 25 25 100 50 100 100
404 M 100 100 100 100 100 100 75 75
405 IT 75 50 25 25 75 50 100 75
406 M 75 75 50 100 50 25 100 . 75
407 M 100 75 100 100 100 50 100 50
408 M 100 100 100 100 100 100 100 100
409 F 100 100 100 100 75 75 100 100
410 F 50 50 75 75 50 50 100 75
411 F 75 100 100 100 75 50 100 100
412 F 75 50 100 100 50 50 50 75
413 F 75 50 100 75 75 75 100 100
414 F 100 75 100 75 75 50 100 75
415 F 100 100 100 100 100 50 100 100
416 F 75 75 75 75 75 100 100 75
Mean 85.94 75.00 80.00 71.88 81.25 67.19 89.06 85. S
SD 15.73 24.15 33.67 37.50 19.36 25.36 27.34 15.1
Table 4a.
Experiment Four data. Individual Subjects* percent correct. Trial 1. 
Data collapsed across Hands. Conditions are the four ISIs.
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Hemisphere
Condition
Left
3
Right 
2 5
SUbj#
401
Hex
M 87.5 62.5 100 100 . 62.5 62.5 100 75
402 87,5 62.5 87.5 75 62,5 62.5 62,5 100
403 M" 75 37.5 87.5 50 62.5 62.5 62.5 62.5
404 M 100 75 100 87.5 75 75 62.5 87.5
405 M, 75 50 87.5 75 50 25 100 100
406 sr 37.5 75 100 75 75 50 87,5 75
407 M 100 100 100 100 62,5 87.5 75 75
408 M 100 75 100 100 75 75 100 87.5
409 F 100 100 100 100 100 87,5 100 100
410 F 75 50 75 87.5 62,5 62,5 87,5 100
411 F 100 87.5 100 100 75 62,5 100 100
412 F 37.5 50 62.5 62.5 62,5 37.5 87.5 87.5
413 F 87.5 62.5 87.5 100 87.5 87.5 75 100
414 F 75 37.5 62.5 87.5 37.5 62.5 62.5 87.5
415 F 100 100 100 100 100 62,5 100 87.5
416 F 100 75 100 100 87.5 75 87.5 100
Mean 83.59 68.75 84.38 81,25 66.72 61.09 84.38 89.06
SD 20,87 20.92 26.02 26,61 23.57 23,24 15.48 11.97
Table 4b#
Experiment Four data# Individual subjects* percent correct. Trial 2. 
Data collapsed across Hands, Conditions are the four ISIs.
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Hemisphere Left Right
Condition 
Subj, Sex
1 2 3 4 1 2 3 4
401 U 37.5 50 75 87.5 62.5 50 62.5 100
402 M 25 50 100 100 50 62.5 75 75
403 M 75 62.5 62.5 100 75 62,5 87,5 50
404 M 100 50 75 75 50 37.5 87.5 87.5
405 H 87.5 12.5 75 62,5 25 62,5 87.5 75
406 M 62.5 25 87,5 62,5 75 25 87,5 75
407 M 87.5 100 100 100 62,5 75 87.5 87.5
4O8 M 100 50 87.5 100 62.5 62.5 87.5 8(7,5
409 F 62.5 75 100 100 87.5 50 62,5 817.5
410 F 50 50 87,5 100 87,5 37.5 100 100
411 F 75 75 100 100 75 62,5 100 100
412 F 50 37.5 62,5 50 62,5 50 75 100
413 F 87,5 62,5 87.5 100 100 62.5 100 87.5
414 F 75 37.5 87.5 87.5 12,5 25 62.5 62.5
415 F 100 87.5 100 100 62.5 62,5 62,5 62,5
416 F 100 100 100 87.5 87.5 75 87,5 100
Mean 73.44 57.81 86.72 88.26 64.84 53.91 82,03 83.59
SD 23.66 24.95 13.28 16.75 22,92 15.63 13.67 15.63
Table 4c,
Experiment Four data , Individual subjects* percent correct. Trial 3, 
Data collapsed across Hands, Conditions are the four ISIs.
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Hemisphere Left E l ^ t
131
SUbj, Sex
a b 0 d a b 0 d
501 H 50 75 56 50 0 25 25 25
502 IT 56 100 100 50 50 75 75 100
503 M 0 25 50 50 25 50 25 75
504 Ml 25 75 75 100 25 50 75 100
505 M. 100 100 75 75 50 50 25 75
506 M 75 75 100 100 75 75 75 . 75
507 K 25 75 50 50 50 75 100 50
5O8 M 0 100 100 100 0 25 75 100
509 F 50 75 100 100 25 50 50 0
510 F 50 50 50 75 75 50 75 25
511 F 25 75 50 100 25 25 75 50
512 F 0 50 75 25 0 75 25 75
513 F 25 75 75 75 0 100 75 75
514 F' 25 50 100 100 50 0 75 75
515 F 75 50 75 75 75 25 50 100
516 F 25 50 75 100 50 75 100 50
Mean 37.50 68.75 74.94 78.13 35.94 51.56 62.50 65.
SD 28,87 21.41 20.60 23.94 27.34 26.57 25.82 30.
Table 5a*
Experiment. Five data. Individual subjects’ percent space responses# Trial 1. 
Data collapsed across Hands. ISIs increase in 10ms steps.
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Hemisphere
ISI a b
Left
0 d a b
Right
G d
Subj,
501
Sex
M 62.5 100 37.5 62.5 0 37.5 0 12.5
502 M 12.5 25 100 87.5 12.5 0 25 87.5
503 M 37.5 37.5 37.5 25 0 62.5 62.5 25
504 M 50 12.5 75 87.5 37.5 25 75 100
505 M 75 75 87.5 87.5 50 75 62.5 50
506 M 87.5 62.5 87.5 87.5 75 100 62*5 75
507 M 25 25 62.5 62.5 25 37.5 75 75
508 M 50 75 87.5 75 .0 25 37.5 75
509 F 25 62.5 62.5 62.5 25 0 37.5 50
510 F 12.5 25 87.5 37.5 75 50 75 62,5
511 F 12.5 37.5 37.5 50 0 12.5 50 37.5
512 F 25 37.5 50 25 25 37.5 87.5 87.5
513 F 25 62.5 75 62.5 25 62.5 100 75
514 F 25 25 37.5 62.5 50 25 50 50
515 F 50 62.5 75 50 50 87.5 100 87.5
516 F 0 50 87.5 87.5 12.5 50 62.5 100
Mean 35.94 48.44 67.79 63.28 28.91 42.97 60,l6 65.63
SD 24.53 24.10 21.88 21.64 25.30 29.21 26.70 26.02
Table 5b*
Experiment Five data* Didividnal subjects’ percent space responses. Trial 2, 
Data collapsed across Hands, ISIs increase in 10ms steps.
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Hemisphere Left Eight
ISI
SUbj, Sex
a b 0 d a b 0 d
501 M 37.5 75 62.5 75 G 0 0 0
502 M 0 12.5 62.5 100 0 0 25 62.5
503 M 25. 25 25 62.5 57.5 12.5 25 25
504 M 12.5 0 50 75 12.5 25 25 100
505 M 100 100 75 75 12.5 50 12.5 25
506 M 50 50 100 87.5 25 50 50 75
507 M 12.5 12.5 62.5 37.5 0 37.5 75 75
508 M 0 37.5 75 100 0 25 25 75
509 F 62.5 37.5 87.5 62.5 12.5 25 37.5 12.5
510 F 12.5 50 75 62.5 25 50 100 75
511 F 50 37.5 37.5 50 12.5 50 50 50
512 F 25 25 37.5 25 37.5 75 75 87.5
513 F 12.5 50 25 50 0 50 75 62.5
514 F 37.5 25 62.5 50 62.5 87.5 25 37.5
515 F 12.5 75 75 87.5 50 87.5 87.5 100
516 F 12.5 25 100 100 12.5 37.5 87.5 75
Mean 28.91 , 39.84 63.28 68.75 18.13 41.41 48.34 58.59
SD 26.50 26.31 23.48 22.82 19.74 26.89 30.91 30.52
Table 5c.
Experiment Five data. Individual subjects* percent space responses. Trial 3* 
Data collapsed across Hands. ISIs increase in 10ms steps.
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StinruluB duration
Shape
Subj. Sex
8 D S D S D s D
601 H 40 100 30 100 60 100 40 90
602 II 100 20 100 90 100 60 100 60
603 M 100 90 90 100 100 90 100 100
604 M 100 30 100 90 100 80 100 60
605 M 60 70 100 70 60 90 60 80
606 H 60 70 70 70 70 50 70 60
607 M 100 70 100 90 100 90 100 80
608 M 100 100 100 100 100 90 100 90
609 P • 100 30 90 10 90 60 90 60
610 P 70 100 60 80 70 90 60 80
611 P 100 90 90 80 100 100 100 100
612 P 100 40 100 70 100 30 100 40
613 F 70 70 80 50 90 80 90 50
614 F 70 40 80 80 100 20 100 ' 30
615 F 100 50 100 50 90 50 100 50
616 F 100 100 100 100 100 100 100 100
Mean 85.63 66.88 86,88 76.88 89.38 73.75 88.13 70.
SD 20.32 28.45 19.73 24.14 15.26 25.53 88.13 22.
Table 6a,
Experiment Six data. Individual subjects’ percent correct. Left Hemisphere.
Data collapsed across Hands and Trials, Stimulus durations increase in 1ms s.teps. 
8 s Square, D « Diamond,
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Stimulus duration
Shape 8 D S D S D 8 D
SUbj, Sex
601 M 100 50 100 20 100 60 100 50
602 M 100 100 90 90 100 100 100 90
603 U 100 70 90 50 100 90 100 70
604 H 90 50 90 40 100 40 100 70
605 IT 100 50 90 40 100 70 100 70
606 M 100 80 100 70 100 80 100 60
607 M 80 60 70 100 100 100 100 80
6O8 M 90 80 100 60 100 70 100 60
609 P 100 100 90 90 100 90 70 100
610 F 100 90 100 60 80 60 100 70
611 F 100 40 100 40 100 100 100 70
612 F 90 70 60 80 70 90 50 70
613 F 100 20 100 ' 70 90 70 100 60
614 F 90 90 90 70 90 70 80 90
615 F 80 80 90 80 100 80 100 90
616 F 80 80 ' 90 90 100 90 90 80
Mean 95.75 69.38 90.63 65.63 95.63 78,75 93.15 73.75
SD 8.06 22,65 11,24 22,79 8,92 17.08 14,48 13.60
Table 6b,
Experiment Six data. Individual subjects’ percent correct. Right Hemisphere,
Data collapsed across Hands and Trials, Stimulus durations increase in 1ms steps. 
S' * Square, D « Diamond.
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